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MATEMATHKA 


HW. A. BAKEJIBMAH u M. A. KPACHOCEJIBCKHHU 


HETPHBHAJIBHbBIE PEWIEHHS 3AQAUH AMPUXJIE 
JIA YPABHEHHHM C OMEPATOPOM MOH)KA — AMIMEPA 


(ITpedcmaeaeno akademuxom IT, C. Aaexcaxdpoesim 23 XI 1960) 


ee ee ee 


1. B HactosujeH pa6oTe paccMaTpuBaeTcA BoTpoc O HeOTpHlaTesbHbIX 
‘pelleHHAX ypaBHeHHA 
' 


~ 


ris = f(x, y,2,p,9g(l+p+q), (1) 
The O< a<1, yoBNeTBOpAIOULAX yCsOBHIO 
‘ 2h, 0) Ir =), (2) 


Sajaua paccMaTpHBaeIcA B OrpaHHyeHHOH BBINyKIOH O6macTH @, rpanuta 
I’ KoTopoH uMeeT orpaHHyeHHYIO CHU3Y MOJIOKUTEbHBIM YHCJIOM YileJIbHY!O 
‘KpuBysHy. OtHocntenbxHo f(x, y, Z, p,q) Mpeswnonaraetca, uTO Ona Hempe- 
“PpbIBHa TIO COBOKYIIHOCTH TepeMeHHBIX {x, y}EQ, z>0, —-w<cp,q< a, 
HeOTpHiaTesbHa WU MpH 3HaveHHAX Z U3 MOOCTO KOHeUHOTO NpoMexyTKa 
PaBHOMepHO OTHOCHTeJIbHO OCTAJIbHBIX TI@peMeHHbIX OrpaHwueHa cBepxy. 
Heorpuiatesbuocts f(x, y, Z, p, gq) O3HauaeT, 4TO ypaBHenue (1) s1nnNTHUHO 
H uTO pelienua 3amauu (1)— (2) (ecnH OHM CyYLIeCTBYIOT) ABJIAIOTCH BBITYK- 
JIbIMH PYHKILWAMH. 

' Kaxjaa pemyksaa cbynkiina 2(x, y) MopoxaeT CBOMMH ONOPHBIMN I10- 
"CKOCTAMN 2— Z(Xo, Yo) = P(X — Xo) + G(Y — Yo), OTOOparkenue TOUeK {Xo, Yo}E 
€@ B mocKkocTbh MepeMeHHBIX {p, g}. ITO OTOOpaxeHHe Ha3sbIBaloT HOPMaIb- 
HIM (1). HopManbHoe oTOOpaxeHHe MHOTO3HaYHO B peOpHcTHIX HW KOHHYeCKHX 
TOUKAX CPYHKWHH z(xX, y); HOpMasbHOe OTOOPaxkeHnne NOpoxaer OTOOpakenuA 
MHO2KECTB. 

Mbt OyeM MNOHHMaTb NOM peuienvemM 3ajaun (1) —(2) HeoTpnuaTenbHyto 
BbINYKIyIo (PyYHKUMIO C aOCOJIOTHO HeIpepbIBHOM MOMa,bio HOPMaJIbHOrO 
H300paxKeHuA, YOBMeTBOpAIOMyIo ypaBHeHHio (1) mouTH BCIO,yY HW anyJH- 
-pyroulyioca xa I’. 


' 2. PacecmorpyM BHayave 3afauy 


ris? = g(x,y) (L+p+q°), 2(%, ¥)|p = 9. (3) 


Oxaspipaetcs (cM. (1); Aa cayyan ao =O ator pesybtaT nowyuen A. B. Ilo- 
ropesoppm (?)), uTo 3ajjaya (3) B yKa3aHHOM Kslacce HMeeT eHHCTBeHHOe 
peilenne, ecm p(x, y) cyMmMupyema. Ilyctb 2(x, y) = Aap (x, y). 
Teopema |. Onepamop A, npeobpasyem Kasd0e pasHomepHo oepaHu- 
ueHHoe cemelicmeo HeompuuamenonNolx GyHKYyUlL 6 MHOCeCM6O, KOMNAKMHOE 
6 cmblcAe pasHomepHolt cxodumocmu. Onepamop Aq npeoOpasyem Kaoicdyrto 
‘PQbHOMEPHO O2paHUdeHHYy!O U MoteuHO CXOOMLUYIOCA NOcAedCBaMeAbHOCMb GY HK- 
yu 6 nocraedosameAbHOCMb, PABHOMEPHO CXOOAULYIOCH. 
_ 93ra Teopema JoKa3bIBaeTCA MeTOJOM, paspaOoTaHHbiM B (*). 
' Teopema 2. A. Onepamopot A, mMoHOMOHHeL 6 MOM CMbICAe, 4MO U3 
O<e(x, y)<(x, y) cacdyem nepasencmeo Aap (x, y)< Aatp (x, y)- 


; 


i 
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B. Mpu 0<a<1 Oan Kado HeompuyamercHoll PynKyuu p(x, y) 6ol- # 
NoANeHbl Hepasencmea 


ae 
Aa {hp (x, yl >h 20-9 Aap (x,y) (O<4<)). (4) 


B. Ecau a, < os, mo Oana KaxcOoli Heompuyameronoll g(x, Y) BbINOAHEHO He- ! 
pasencm6o Az,—(x, Y)< Aa (x, y)- 
I. Cnpaeedaueot ouenku 


—|nV —ater 1— a) ylefro+ We CCA 0 = Oe ly 


< Aap (x, y) 
To V glow lelir ecau a = 1; 
anaes ee ecau O< a <<}, 
elelo_1, ecau a=1, 


2de p u g—yeanoeole Koap@uyuenmet awboti onopHott naocKkocmu K epaguKy 
cbynkyuu Agp(x, y); 1/ro—ouenka cnusy yOenoHol Kpususnel I. 
3. PaccmoTpHm onepatTop 


Be (x, y) = = A.f |x, y, O(%, Y); ae y); 58 (*, y)|. (5) | 


Teopema 3: Onepamop B ocmaeasem uxeapuanmnolm KOHYC Heompuua- 
MEAbHOLX BbINYKALLX GyHKYUull, yOoeAeEMBOpAOUUX ycaoeuro (2), uw enoane He- 
npepoleeH Ha a3mom KOHYCe (6 CMbICAe paBNomepHOtL mempuKu). 

HerpyiHO BuyeTb, 4TO HeMOMBHXKHbIe TOUKH OMepaTopa BH copiafawr 
C pellileHHaMH KpaeBoi 3afauH (1) —(2). Dro mo3sBoumeT AA NOKasaTebCcTBa 
TEOPEM CYILECTBOBAHHA IIPHMeHSTh pa3zJIHuHbIe OOULHe MpHHIMMbI HeNOLBHXxK- 
HOH TOUKH B KOHyce (?,°). 

4. Teopema 4. I] ycme 6olnoaHeHo ycaoeue 


a,(1 +27)", Coil O=ed ale (6) | 


xX; YU 25 2; <| 
(4, Us ey PG). a,In'-*(2+2), ecaua=1, 


20e y<C 1 —a, e >0, a >0. Toeda Kpaeean 3adaua (1) —(2) umeem no 
Kpatinei mepe OOHO pewenue. 

Ecan f(x, y, 0, 0, 0) =0, To kpaeBana 3afaua MMeeT TPHBHasbHOe Hy.le- 
poe pellieHve. Bo3HnkaeT BoMpoc 06 ycNOBHAX CYLLeECTBOBaHHA HeTPHBHaVIb- 
HbIX peIleHHi. 

Teopema 5. ITycmb eoinoaneHo ycaogue (6) u nycmo natidemca maKoe 
6) > 0, 4mo 


CS Y, 2, P, q) = azz?—* (O< un = Sm) <P; qG< °°), (7) 


20e ag >0, e >0. Toeda Kpaeean 3adaua OD siisact umeem no Kpatinell mepe — 
OOHO peulenue, OMAUYHOE OM MogKcOeCMBeHHOZO HYAN. | 
JIia WOKasaTesbcTBa STO TeOpeMbI IIPHMeHAeTCA NPHHWHN cyulecTBOBaHHA | 
HeHyJeBori HeNOABHAKHOH TOUKH Y OfepaTOpOB, ABJIAIOWHXCH CKaTHAMM — 
KoHyca (°). 
EXMHCTBEHHOCTh HETPHBHAJIbHOrO pellieHHA Yasoch MOKa3aTb ToKa Ais 
cayyad, korga OS a<l u 


i (x, y, 2, P, 9) =F (x, y, 2). (8) 
Teopema 6. /ycmp f (x, y, z) He yOuleaem no z; | (x,y,z) >0 npu z>0 
u noumu npu ecex mouKxax {x, y} EQ. ITycmo 


P(x, y, Az) SAME (x,y, 2) (x, y}EQ: OC A<1; zD0), (9) 
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20e ¥o9 < 2(1—«a). Toeda kpaeeaa sadaua (1)—(2)e moaem umemb 6boaree 
‘00HO2O HEOMpPUYyAMeAbHOZO PeWeHUA, OMAUYHOZO OM moINOeCMEeHHOeD HYAA. 
IIpH foKasaTesbcTBe STOH TeOpeMbI HCHOMb3YeTCA Wy-BOrHYTOCTD (4) ome- 
peror2 B, rhe uo(x, y)—ynkuua, rpapuKoM KoTOpoi sBaaetca KOHYyc 
C BeplIMHOM Hal HeKOTOpOH BHYTpeHHel TOUKOH OGsacTH Q, HanpaBasioue;t 
‘KoTOporo sBsdetca KonTyp I. 
‘ VntepecHO OIMeIHTb, TO e2HHCTECHHOCTH HETPHBHJIbHOTO pellleHHA B 
yCJICBHAX TeOpemMbI 6 NolyyeHa MpH MpemnosomweHHAX, KOra HeT npHununa 
‘MaKCHMyna. 
_ 5. B teopemax 4—6 mnpegnonaranocb, To f(x, y, Zz, p, g) NO nepemenHolt 
'@ pacTeT CyllecTBeHHO MefiieHHee z?. IIlpuBefemM npH3Hak cyllecTBOBAaHHA 
HETPHBHAIbHOTO PelieHHA, OXBAaTbIBAIOWHH Cyan CKOJb YFOMHO «CHIbHBIX» 
‘HeJIMHeHHOCTeH M0 Z. 
| Teopema 7. Ilycmo xatidymca maxue 55 >0 u My>0, «mo 


ess 


Viemaee, P,Q) 052% ({x, yy EQ; 0O< 2 < 8): Dethcacdinc St 2 ia) rial), 
Bie] (Xan 2, Dy 9) > Gaz ({%, y} 62; 2 > My; — 00 Sp, q<oo), (11) 


OODLE gag mae NE oe 


20e ¥1 > 2, a3, A, > 0. Toeda Kpaeean 3adaua (1)-—(2) umeem Kpome mpu- 
“BUAAbHOZO HYAeBOZO eye NO Kpatinel mepe COHO pewuenue. 

B ycmoBuax 3TOM TeopeMbI ONepaTop B aBaseTcaA pacTsxKeHHeM KoOHyca (°). 

6. B cnyyae, Korfa dyHKuna f(x, y, Z, p, q) Mo mepemeHHO z uMeer 
Tepemexaloulueca yuacTKu Obicrporo pocta M yuacTKM MejwienHOro pocta, 
Kpaepax 3afaua (1) —.(2) umeet, BooOme ropops, MHOoro pewenuli. VKaxKem 
OfHYy 4acTHy!o TeOopeMy JIA cayyan, Korma OSa<l. 

Teopema 8. //ycmo cytuwecmeyem makaa nocaedoeamersnocmb R,,—> co 
4mo 


NCB Y, 2; Dp; q) 2 aes (6Rn <2 < Ra), 


2de ¥1 > 2 u 6 >0—docmamouno mance 4uucao. Ilycme, Oaaee, cytuecmeyem 
* 
makasa nocaedoeamenbnocmo R,—> oo, “mo 


| F(x, Ys 2, 4)<an(1 +2)" (0<z2<R,), 


a 


20 ¥2<1—a, @ 4UCAa Ay yOoeasemsopsiom HepaseHcmeam 


1 
*2 


fm #2075 2 — P * 
ro V [(1—a) an (1 + Ree? + ie — 1 SR’, 


ede 1/ry —ouenka cHu3sy OAA YOeABHOK KpueUu3HoeL KOAMYypa I. 

; Toe2da Kpaegan 3adaua (1) — (2) umeem C4eMHOe LUCAO PABAUYHOLX PeuleHULL 
Zn, MAKCUMYMbL KOMOPbLX HeO?paHUXeHHO Bospacmariom Npu n—> ood. 

7. B (°) ycraHoBseHbI TeOpeMbI, H3 KOTOPBIX CJlefyeT, YTO OMepaTop 


f 


LEAKEY, $2, Pig) maaeh (yeu, Qs y, 2, P, 9) t] 


BHUOJIHE HelpepbIBeH Ha KOHYCEe K BbITTY KJIBIX (yHKUHH HM OCTABJIACT STOT 
KOHYC HHBaApHaHTHbIM, eCJIv 


2 ea 
Be ee Ys 2, Pq) §°—2F (x, y, 2, p,q) En—G (x, y, 2, P, 9) DSSGemicnasa’ 


THe Q(p)>0, Q.(q)>0 u 


4009 


ay 


Dro MO3BOAeT CCPOPpMyJHPOBaHHbie BILE TeEOPeMbl pacipocTpaHHTb Ha 
cayual ypaBHeHni 


rt — s? 
=E X,Y, <; P; G2 X,Y, 2, P; ys. 
Ae Lae (x, Ys 2, P, 4) ( q 
—'G(4,) YU) 2.5) Oates ed) 
C KBa3HJIMHEHHOM UaCTbIO. 


CobopmysMpoBaHHble TeOpeMbl OMycKaloT Takxke OOoOOuleHve Ha cCuyualt 
ypaBHeHult 


ri — 8? 


paOR? bce Y, 2, Pp, q), 


rie R(p, q) otamuna or (1 + p? + q?)*(O<a<)). 


BoponexkcKkHlt rocyapcTBeHHblli TloctynHu0 
YHHBepCcHTeT 22 XI 1960 
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_MATEMATHKA 


®. A. BEPE3HH u JI. Jl. PAA EEB 


3AMEYAHHE OB YPABHEHHH IUPEAWMHTEPA C CHHIPYJISAPHbIM 
NOTEHUWMAJIOM 


Os 


(ITpedcmasaeno akademuxom H. I, Ilempoecku.w 25 XI 1960) 


eB l.B HEKOTOPHIX 3afauaxX KBAHTOBOH MeXaHHKH BO3HHKaeT HeEOOXOAMMOCTb 
paccmorpenus ypaBHenua Ulpequurepa Bua 
’ 


) — Ap} £3 (x) p= Ep, (1) 


rae 6(x) — 6-pynxuusa J[upaxa. 
Pemienve ypaBHeHus (1) BbI3SbIBaeT H3BeCTHbIE TpYAHOCTH, CBA3aHHbIe C 
TeM, UTO BbIParKeHHe 


‘ H =—A-4+ e6(x) (2) 


‘He ABJIAeTCA OMepaTOpOM B IHJIbOepTOBOM MpocTpaHcTBe: B CJlyyae, eCJIH 
‘ap (0) =0, Hp=—Avw; B cayuae, ecun (0) 0, Hp ne npunaqnexut 
TusbOepToBy MpocTpaHcTBy HH Mp KaKOM %p. 

Ilenbio HacTonmel 3aMeTKH ABJIAeTCA IpHaHve MaTeMaTHYeCKOrO CMbICJA 
Kbu3nueckuM paOoTaM, NOCBAIeHHbIM ypaBHeHulo (1) (cM., Halpumep, (*)). 

2. Bocnpouspefem tpexkye Bcero BcTpeyaiolleech B (u3H¥ecKHX paOoTax 
pellieHue ypapuenua (1). C stoi nembio paccMoTpHM CeMeHicTBO sep Wy (x, y) 
Takoe, UTO 


in Un (x, y) = 8 (x) 6 (y). (3) 


Kpome Toro, MapamMerp & Take MpemnosoxuM 3aBucauyuM oT N. 3amenuM 
Tellepb ypaBHeHve (1) ypapHeHuem 


— Awp +e (N)\ uw (x, y) p(y) dy = Ev. (N) 


(na pemenua ypapuenua (N) copepmmum mpeoOpasopanne Dypte. B pesyuib- 
TaTe MOJyuuM © 


; prp + oP \ ay (p, 4) (9) dq = EW; & 
uy (D, qi Ve! MEP Uk Y) ad x ay. oF 
@yuxuus a (p, g) YHOBJIeTBOpaeT, OYeBHAHO, TpeOoBaHHio 

: lim uy (p,q) = 1, (3') 


Tak Kak cemelicTBo sjep u,,(x, y) BbIOpaHoO C eHHCTBeHHBIM yculoBHeM (3) 


‘HM, UTO TO »%e CaMoe, (3’) H OKOHUATEbHbIN pe3yJbTaT aAbHeHINUX BbI- 
MMCIeHHH He JOJKeH 3aBHCeTb OT BbIOOpa ceMelicTBa W,,, BbIOepeM Uy, TAK, 


‘4TOObI 
“ 1 npn p?< N?, 
Uy (P, 4) = %y (P) Xv (9)i Ly (P) = ti ae SAL, (4) 
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f 
i 
. 
; 


* 


Ecau Bocnomb30BaTbea Bbipakenwem (4) Wid uy, TO ypaBHeHue (N 


Aerko pewutTb. CodcTBenHbie dyHKIHH, TpHHalwekaulMe K HelpepbIBHOM 
CNeKTpy, OKa3bIBalOTCA PaBHbIMH: 


e’ (N) Xn (P) Xn (5) 


‘py (p, 8) = 8 (p —S) wen aw (5 
+2"(N)\ p—s—i 
Stas Ee = 


JTasee: 


( Xn (p) Bp 
.) p2— s* — i0 


N 
ada) PP = 4n(w +t (— ni + In™ H=Ishy), _, 


0 


U3 (5) u (6) acHO, 4TO JIA Toro, ¥YTOOM! PyHKWHA ‘py uMesia HeTPH- 
BHAJIbHBIM pefea mpuH N — oo, cilelyeT NONOKUTS 


Oo 


2 N) = tana? 


re & — MpOu3BOJIbHaAd KOHCTAHTA. 
Sa 
IIpu 3Tom mpefen py mph N-—-oco OKa3biBaeTCA paBHbIM 


t ot 1 
= 0 (0 8) aia eee (7) 


3. Paccmotpum mpeoOpa30BaHHe Wypbe Bbipaxenna (2): 
Hyp = pp +e’ \paep. | (3) 

Ecan muterpad \pd'p =0, To Hp = p%p. 

O6o3HadHM yepe3 Dr, MHOKECTBO (yYHKUHH, Id KOTOpPBIX 

\ pt Pap < oo, \ bap =0. 

Yepes L oOo03HayHM onpeyeeHHBH B D; onepaTop yMHO2XKeHHA Ha p?. 

OxaspiBaeTcs, uTO Onepamop L seasemcaA 3amMKHYymMomM CuMMempu4ecKum 
onepamopom c undeKcamu Oeqdbexma (1,1). 

Ucnojp3sya oOmy!o TeopHio paclinpeHult (cM., HatlpHMep, (*)), HeTpyAHO 


IOCTPpOHTb BCe paclinpeHua onepatopa L. Jlerko mpoBepuTb, 4TO Bce 3TH 
paciunpeHuA 3afaoTca dopmywson 


Hash = pp Lim pty | (0) 9 (9), (9) 

re p(p)—yuHkuuA, OOMazatoulad cBolicTBaMH: . 
\£y (0) ¥(p) dp =6(1 daa) + o(1), (|HapPap<ol. 
OOpaTuM BHHMaHHe Ha TO, YTO IpH &=0 paBeHcrTsBo (9) MOXHO 3aMeHHTb Ha 
Hay = pep — tim gb (Aw (9) (P)  (p)- | 

Takum oOpasom, upH a=0 3aBucuMmoctTb Hy, oT o ppomeageroay TOJIbKO Kak 


3aABHUCHMOCTb OT & OONACTH onpeeseHnun Figs 
{012 


I]popepHM, uro coOcTBeHHbIe :yHKWHH HenpepbiBHoro cmekTpa H, 3a- 
aiotca dopmysion (7). Ilocrpoum c sto Webi pesobBeHTy onepatopa H,. 


yetb (H, — z)f =g. Torna (?) 


f(p) = $e 4+ Ee. | (10) 


—z p?>—z 


Jina Toro uToOb ollpesenutb M, Bocnomp3yemes Tem, To f(p) yqoBse- 
opser ycnosmio (9’). M3 (10) umeem: 


(Fp) aw (pap = \ PE ap 
+ M. 4a] N 4 Ep ee Ve 3 (aisign Im V 2+ int —¥2)). 


C aApyrou cropoupl, u3 (9’) nonyuaem, 4To 


\ f (P) uw (p) dp = ¢ (1 — 4a), + 0 (1). 


lian adetin tin et aR anaemia 


CpaBHHBad [Ba ocsleqHHe BbIpawKeHus, NWoOMyIaeM, BO-MepBbIxX, 4TO 
M = — oc WH, BO-BTOpbIX, 4TO 


7 


XN (Pp) g (Pp) e nts Pe 
\ 4 *p — 4nac —- su sign Im ) z—c—0. 
Orctona 
je dp 
nu A eee 


1+ 2n2ai Vz sign Im Vz 
Takum o6pas3oom, 


> F(p) = ep i. a 1 (eer, 
P—2 {-Iia Vz2signimV2P°—2 3 Y—2 
Orcioya HaxXOJHM APO pe30JIbBeHTHI 
O(fe=@) a 4 
G(p, q, 2) = ——— - -— : 11 
(Ps 4, 2) pe 2 4+ 2n2ia VzsignImVz (p?—2) (9° — 2) (id) 
: Ucnonb3ya dopmysy (11), merko nomyuntTs coOcTBeHHble (yHKUMN Hempe- 


PbIBHOTO CIeKTpa: 


eed 
sD, (2, 5) = Laer, eG (p, S, S? + iz). 


BEINOJHAA MpesebHbIi Mepexox, Momyyaem Bbipaxenue (/) Aa coOcT- 


BeHHOH (yHKIUHH. 
Vcnoyp3ya Bbipaxenne AJA ip, (p,S) H aHasOrMuHoe BbIpaxKenHe AA yp, 


MOXKHO MOCTPOHTb OMepaTop paccesHua m0 popmysie S (s;, $2) = Vp, (PD; Si) xX 
yx te ‘p_(p,S2) dp. B pesybTate BbIUMCeHUi MOMyYaeTCA pesybTAaT, yKasaHHblit 


. 4. HerpyqHo nowyuHTb BbIpaxkenve Jia Hg B xX-MpefqcTaBeHHH: 
4 sinN |x| ( sinN |y| 
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OG6nacTb omnpefenenuin HH, COCTOHT H3 yHKUHH, YyOBNeTBOpAIOULUX 
yCJIOBHIO 

\ a (x) Px = 0(1 —4aeN) + 0 (1), \ | Haf Pd?x < 00. (12) 

TakuM o6pa30M, mamemamuueckoe codepotanue oOpabomKu dusuKkamu 


ypasHenusn (1) cocmoum 6 3amene é6blpaxcenun (2) onepamopom (12), (12’), 
ABASIOLUUMCA paculupeHuem onepamopa — A c o6aacmu onpedeneHusn, cocmoa- 
wel us dynkyut f(x), Oaa Komopox f (0) = 0, na oO2acmb, cocmosiuyto us 
QyHNKyUuu, yOoesemBbopsioulux ycaoeuto (12’). 


Tloctynuuao 
24 XI 1960 


UHMTHPOBAHHAA JIMATEPATYPA 


19.5.3enpgosuy, KOTO, 38, ps. 3, 819 (1960), 27H. WU. Axuesep, H. M: 
[aa3Mau, TeOpHaA JHHeHHIX ONepaTOpOB B TrHbOepToBoM mpoctpauctTBe, M., 1950. 
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Jloxraaye AkayzemMun nayr CCCP 
f 1961. Tom 137, Ne 5 


_MATEMATHKA 


A. A. BAWIAPHH u Tl. HW. JIAZOPKHH 


HEKOTOPBIE KPAEBDIE 3AJ)AUM JIA IJIIMMTHUECKUX 
YPABHEHHH C CHJIbHbIM BbIPO)KAEHHEM HA TPAHWILE 


(ITpedcmaeaeno axademuxom C. J]. Coboaesoim 25 XI 1960) 


' Jina ypapHenua 

} ua. yh Ou ) yh Ou or as (1) 
I 55 ON NOL oy : 

JaCCMaTpHBaeMOrO B OrpaHHYeHHOH OAHOCBA3HOH OONacTH G c KYCOUHO-rlal- 
coh rpaHuuen LT, cogepsxamel otTpe30K I'y ocw Ox, mocTaHoBKa KpaeBbIX 


iajlau CyULeCTBeHHO 3aBHCHT OT BewHMUHHDI k. 13 pesyiptaton M. B. Keus- 
(bia (1) cnefyeT, 4TO B- KJlacce HeMpepbIBHbIX TpaHHUHbIX J\aHHbIX H 


WPaHH4eHHBIX B G pellleHHH AA ypaBHeHua (1) OHO3HAYHO pa3pelllHMa 
im safaya Jlupuxne pu RkR< 1, unn 3anaua E npw k>1 (upp 
‘OTOpoH oTpesok I, ocBoOoxfaeTcH OT TpaHHUHbIxX ycoBHH). Anano- 
MUHbIE ~pesyMbTAaTb! ObIJIH TOyYeHbI ApPyrHMH aBTOpaMu (CM. MOHOrpa- 
onto (7) H OnONMOrpaduio K HeH), HCXOJA H3 BAapHalMOHHOM TpakTOBKH CO- 
ITBETCTBYIOMINX 3afay. B MaHHOH paooTe MbI HCCJeyeM pyre NOCTaHOBKH Kpa- 
IBLIX 3ajlay Aid ypaBHeHHH Tua (1), Oepyujne cBoe Havas oT A. B. papanse( )s 
B o6nacTH G ynomMsAHyTOorO BHJa pacCMOTpHM ypaBHeHHe 


L(u) = $-[o8(x, ) 2] +5. [ee, WS] =0, (2) 


we 5 (x, y) — JocTaTouHo Tuaq{Kan MOJORKATeIbHAA (yHKUHA, NOWYHHEHHASI 
 OUCHKE 


S 


C1Yen 5 (4, Y) << Cal, C43. Co 27,0: 


(akHM OOpa30M, ypaBHeHue (2) BbIpomaeTca Ha oTpesKe I’). Mp Hasbipaem 
\BIPO*RKAeHHe CHJIbHbIM (caObiM) npH kR>1| (kR< 1); cnyyah k= 1 Oyzem 
(a3bIBaTb Take KpHTHYecKuM. IlycTb cHayana Rk > |. 

Sagaua A. Halitu ppaxabl HempeppiBHo Audppepenuupyemoe B OOVacTH 
pemlenue wu (x, y) ypaBHenua (2), MpuHuMatiomlee B cpeqHemM Ha rpaHnue [ 
HaveHuA 


i 
5 
I 


lim [o"-4(%;,y) u(x; y)l = 9(M). (3) 
(x, y)>MeET 
Teopema 1. ITycmo . we kacaemca ocu Ox wu He Ccodep2tum B6blpodt- 
enHolx yenoe. Ecau |< k<2, dywkyua a(x, y) wemolpescdot o2epanuuenno 
uddepexyupyema u As >0, mo 3sadaua A umeem eduncmeeHHoe pewenue 
Pu BbINOAHeHUU mpebosaHuli 


J} a) @(M)EL2(L); 6) \\ 45 y \ oe w?*(M, Q)dsgp<co, (4) 
j if i 


Be w (M, Q) paeHo paccmoanuto |MQ\ meocdy mouxamu M u Q, ecau xoma 
bl OOHA U3 aMUX mo4ueK HaxOoOUmMcA Ha To, U paeHO MeNbWeMY U3 paccmos- 
ui amux mouek Oo ocu Ox 6 npomuésHOM cay4ae. 


a 
t 
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Jlia WOKa3aTesIbCTBa PaCCMaTPHBaeTCA BCHOMOPaTeJIbHHIH PYHKWHOHA 
(ora) (6X6) 


roe" [(S) + By +e—nasor aay 
G 


e ab } 
B ksacce W (p) @yHKUMH 3 Ws,» (cm. (2)), OpHHHMalomlux Ha rpaHnue 
gajlanuble 3HayeHuna @(M). Ycnospua (4) npefxcTaBssaior coOoH xapaKkTepuc 
THKY (HEOOXORHMBIL HM JOCTATOUHbIN NpH3Hak) PpaHHIHbIX 3HayeHHH cbyHKUA 


u3 WS, pn, H NoTomy Kmacc W(@) ne nycr. Ha ocHoBanun oOpranbix as 
BapHallHOHHOTO MeTOga paccy2xXyeHHi (*) Mb] yOexKaemca B CyleCTBOBaHH 
eMHCTBEHHOrO MMHHMM3Npylomlero GyHkuUHOHaa J (p) aseMeHTa v, EW (@)) 
@MyHKUHA Vp OKaSbIBaeTCA, B CHJIY YCJOBMH TeOpeMbl, ABaxKfbI HeNpepbIBHCE 
qucdepenttupyemow (*), yOBMeTBOpseT ypaBHeHMio Oinepa — Jlarpanxa 
dyHkwHoHada (5) H B CpeqHeEM KBaJpaTH4HOM KpaeBOMY YCJIOBHIO 
lim- v9 (%, yy) =O). 
(x, y)>MEL 

V3 TeopeMbI eMHCTBeHHOCTH paOoTHI (°) (cTp. 263) cnezyeT, YTO Apyrord 
pelleHHA C YyKa3aHHbIMH CBOHCTBaMH ObITb He MmoxeT. HenocpescTBeHHO 
IIPOBeEpKOH MOXKHO yOeqHTbCA Tellepb, YTO MYHKUMA Up = Vo/o*-! yroBse-fe 
TBOpHeT ypaBHeHuto (2) HM ABJIAeTCH pelleHvem 3ayaum A. MoxHO yTBepx-@it 
WaTb, KpOMe TOrO, ¥TO WIA CYHKUMH Uy KOHeveH HHTerpan J (o*—1u) *, 
Teopema foKa3aHa. 


Ka3aTesIbcTBa. Sagaua A MMeeT CMBIC HU B OOJee WIMpOKHX NpemMomoweHHAX 
B wWaCcTHOCTH B CJlyyae CHJIbHOrO BbIPOKMeCHHA BAONb BCeH TpaHHipy 
B kKauecTBe mojlesHOoro IIpHMepa paccMoTpHM 3ayqauy A jaa ypaBHeHua (1 ye 
B MoujymmockocTn y > 0. Iocne 3amenpt y*—1u = v ypapuenue (1) npumerT Buz 
Be 
aos y2—-k bey + POR. yr a) — (0) 1 
Ox Ox, oy oy d 
u pelleHve TlocTaBJeHHOH 3afauH pH Bcex k->1 jaetca cbopmynon 


co 
ine URI) ee ee | 
Ug (x y) ae Va T (( — 1)/2) i co é)? Ae yay P/2 . (6) 
EQMHCTBeHHOCTh 3TOrO pelleHux upu 1<k<3 MO*KHO NOyYNTb U3 
TpeOopaHiA KOHedHOCTH D2, (yuo); pH 9TOM TpaHH4HaA myHKuNA @ (x)h 
OuKHa OpaTbes U3 Vee co, co). OTH YTBepxXJeHHA HeMe/eHHO cief 
AYIOT W3 pesysbTaTOB pa6oTnl (°). 
Mutepecen culyua KpuTHyecKoro BbIpomMeHuA k= 1. Mb payu mpocrorsy 
OrpaHH4Mca ClyyaeM 6G =Y UW NOCTaBHM 3aflayy CJeAyIOWlHM OOpa3oM: 
Sajaua Bb. Haliru B oOnacru G yBaxybl HempepbiBHO Audbepenuupye- 
Moe pellleHve ypaBHeHuA 


O*u Pu Ou 
109) -— ieee oat = 
NpWHwuMatoulee Ha panne o0macTH B Cpe@THeM 3HaveHHA 


aL 
i, u(x, y) = 9(P) 
Y (x.y)>PeEr 

u oOulaatonee KOHE€UHbIM MHTerpaJIoOM ‘ 

He M 6) 4 \ \2 (6) 4 2 

In? 
Nh vie (ae (Soar *\ f+ [ae (ae |] foe 
ae y y i t ' 


rye M — Kouctanta, Npepocxogamand Juamerp oGsactTu. 


* = } 
Ec 3apanee tTpeOoBpaTb oT pelleHHA KOHeUHOCTH HHTerpasa 1 (sh 5) TO yCJl0-§ 


BUA (4) OHO3HAYHOH paspemiMMocTH 3aqauH A ABJAIOTCA He TOKO JOCTATOUHBIMU, HO 
H HeOOXOJIMMbIMH, i tt oa 
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Ilyctb OOnacTb G yjoBneTBOpseT TeM Ke TpeOOBAHHAM, TO UM B_ TEeO- 
Me 1, u w(P,Q) uMmeer TOT xe CMBICJI. 

Teopema 2. J[aa moeo umo6oi sadaua B umeaa petuenue, neobxodumo 
Oocmamo41nHo, 4mobet epanuunan dynkyua @p(P) yOoeremeopaaa YCAOBUAM 


a) @(P)€Ls(0); 6) \dsp \' PEED oy (p, Q)dso<o0. (7) 
i r 


Joxa3aTeabctTsBo. Paccmorpum dyHKiuoHan 


| eae tz ° 


ia Kaacce D (G) (YHKUMU, WIA KOTOPbIX OH OMpeyeieH H KOHeyeH. IIpexze 
BcerO MbI yCTaHaBJIMBaeM, YTO MyHKIMA v(x, y) €D(G) oOslayqaeT. B .CMbICUIe 
sXOMMMOCTH B CpeHeM rpaHHUHbIM 3HayeHvem F' (P) co cBolicTBamu (7), H, 
aaodopor, dbynkuua F (P), 3aqannaa wa I u o6nagatomasa cpolicrpamu (7), 
Moret ObITb HpofouKeHa Ha G B BeCOBOM Kylacce D(G). Sro jlenaetca m0 
2xeMaM, YKa3aHHbIM B paodoTe (‘), JIMUIb BMeCTO HepaBeHCTBa XapAu UCMOWb- 
3yeTCA HePaBeHCTBO 


_ (ei\roe 


"< pp \ xerine 2 |f(x)Ppdz, p>1,M>a. 
0 


SatTem paccMaTpuBaeTcA 3afaua Ha OTbICKAaHHe (PYHKUHn Vo U3 D (G), o6na- 
aioe TpaHHuHbIM 3HayeHHeM @(P), Ha KOTOpoH dyHKuWHOHan (8) mocTH- 
TaeT HaMeubillero 3HaueHHa. IloqoOHO TOMY, KaK 9TO eNanocb B Teopeme |, 
JoKasbipaeTca CyllleCTBOBaHHe e€MHHCTBCHHOM MyHKIHH Up C yKa3aHHbIMH 
(BOHCTBAaMH HW Tak Ke KaK HM TaM YCTaHaBJINBaeTCH, YTO (YHKUMA Uy = 


ein’ “Uy ABJIACTCH CMHHCTBEHHbIM PellienveM 3ajjaun B. 
y ee 


SameTuM, TO B cCJly¥ae nonyKpyra {x?+y?<R*®, y>0}  pemenne 
sajaun B MOxHO BBbINCaTb B ABHOM Bue, Nomb3yacb dyHKunen Tpuna 
onepatopa L, (u): 


I (x,y; §,n) =2(%, 93 § 1) — 2 g(x, 938", n°); 


P 
eee a 
X,Y35, Soo s i Ew RA ea ert t n/n 
eee em a eae [(e— 6)? + y? + n? — 2yn cos a] 
y 1 
Cee 2__ £2 2 
: E n p ? Pp 3 a Hs 


| florom mpefembHbIM nepexoqoM MoxHO HomyunTb pelleHue saqauu Bb 
'B NOJyMIOCcKOcTH B Bue 


= 


ep) ke OL ; 
u(x, y)= Y \ («—2?+ yy ( ) 


JlerkO MpOBepHTb, TO AIA HeNpPePbIBHBIX MyYHKWHH @(xX), MocraTouHo 
ObICTpO ucuesaOlux Ha OecKoHeyHOcTH, PyHKUNA (9) yHoBeTBOpAeT yCNOBHIO 


—oo 


u (xX, y) 


lim ‘In(1/y) a @ (x) 


y>0 

IIpupexeHHbie MpuMepb! AaloT MOBOL K cesyroulemy 3ameyaHuto. Vs3pecruo, 
uTo dyHKuua (9) npescraBsaeT coOOM MpOCcTpaHCTBeHHbIM MOTeHIMal 3aps- 
JOB, pactipeyeseHHbIX Ha OcH Ox c MMOTHOCTbIO P(x) (MpH 9STOM cyJeLyer 


| 2 JAH, vr. 137, No 5 1017 


paccMaTpuBaTb y Kak paccTosHve 0 ocH Ox). TouHo Tak »e, HHTepmpetH- 
pyf mupn k>1 ypaBuenve (1) Kak ypaBHeHHe pacmipocTpaHeHus tensa 
Cc KOSHUNeEHTOM TellompoBoguoctH y* (k= 1-+), MO%KHO UCTOIKOBAaTE 
tbopmyty (6) Kak cTalMoHapHoe paciipefeieHve TeMMepaTypbl B MpocTpaH-} 
CTBe, CO3aBaeMoe HCTOUHHKAMH, pactipeseseHHbIMH 10 OCH Ox c JIOTHOCTHIOY 
p(x). CieqoBaTeJIbHO, PaCCMOTPeHHble 3fecb MOCTAHOBKH KpaeBbIX 3afau} 
MOSBO/IAIOT BbINCATh CHHTYIAPHbIe Ha TpaHulle pellleHuA COOTBETCTBYIOMIMXY 
ypaBHeHHii H MMelOT TIpocToH Pu3H4eCKHH CMBbICI. H 


MockosckHit HHKeHepHO-(pu3snueckHH Tlocrynuso 
HHCTHTYT 11 XI 1960 


UMTHPOBAHHAA JIMTEPATYPA 


1M. B. Keagum, JAH, 77, Ne2 (1951), 2 JI. I. Kyxzpasues, Tp. Marem 
uucT. HM. B. A. Crexsiopa AH CCCP, 55 (1959). %A.B.Bunmagys3e, YpapHeHus cmeman- 
Horo Tuma, M., 1959. * A.A. Bamapuu, Mss. AH CCCP, cep. matem., 23, 421 (1959). 
5 E. Magenes, Ann. mat. puraet appl., 48,257 (1959). ®%II. H. JIunsopKuu, WAH,E 
126, Ne 4 (1959). 711. HW. JIusopxKun, JAH, 134, Ne 4 (1960). 
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foeen one Akakemunn nayr CCCP 
7 +; 4961. Tom 137, Ne 5 


MATEMATHKA 


i b. Bb. BEHKOB 
KOFOMOJIOrMK PPYNM EXHHWL B AJIFEBPAX C JEJIEHHEM 
(ITpedcmaeaeno axademuxom JI. C, Toumpseuneim 18 XI 1960) 


| Ilyctb %—anre6Opa c Jenennem panra n>1 Hal nonemM palnonambHDblx 
‘aucen Q, nyctb J = [%,..., T2] — MAKCHMaJIbHbI NOpsyoK BY u G —rpymna 
‘eauuun B J HOpMbI ar Llempio HaCTOMIMeH 3aMETKH ABIIAeCTCH MOKa3aTesb- 
CTBO Cylefyioulero CBOMCTBA TepHoOAMYHOCTH KOroMONOrui rpynnp G: 

_ Lax awboe0 G-modyan A u bcex Oocmamouno boravuux k umeem mecmo 
u30mopqmu3m 


H® (G, A) H""* (G, A) (1) 


(Oonee TOUHO CM. Teopemy 1). 

1. Jloka3atempctBo (1) ocHoBaHO Ha Teopun G- “NY YKOB [potenmnKa (1). 
Tlyers X —vononoruyeckoe mpocrpaucTBo c rpynnoii mpeoOpasopahuli G; 
Y —paxtop-mpoctpauctno X/Gu f: X—Y — Kanonnyeckoe oTOOpaxkenne. 


G 
‘O6osuauum uepes C*\ (coorpercTBeHHo C*) adeneBy KaTeropuio G-ny4KoB 
aOeIeBbIX Tpylm Hay X (cOOTBeTCTBeEHHO TyuKOB aGOedeBbix rpymm Haq Y). 


‘O6osuauum uepes T° dynxtop, conocrapaswounit G-nyaky A rpynny ero 
G-vuBapwaHTHBIX ceyenuii aq X, u vepes f* —pyuxtop us. C* Bg C*, 3a- 
WaBaeMbli mopMywon (ff A)V =(A(f-'(V)))°. TIpapste mponsBoqupe dyHK- 
topa T° o6osHauum uepes H’(X;G, A), mpappie nponspoguete f’— uepes 
(9? (G, A). Pyuxtrop T° moxHo ABYyMA CHOcoOaMH pa3sIOKHTH B KOMMO3HILHIO 
byuxtopos T° = (I'x)° =Ty(f%). Sto maer yBa cneKkTpanbubix cbyHKTopa, 
exoqammuxca K H"(X;G, A), BTOopbie ueHbI KOTOPbIX COOTBeETCTBEHHO paBHbl 
75’ = H? (Y, #7(G, A)) wu 1129 = A’ (G, A’ (xX, A)). Nycrs ganpt Tpu G-nyyKa 
A, B,C u U-npouspemenue A @ B->C, copmectumoe c G-cTpyKTypaMH Ha 
A, B, C. CrpykTypa Mpov3BefeHii MOKET ObITb eCTeECTBEHHBIM OOpa30M 


NposomKeHa Ha MpousBo_HEe dyHKTOpE! d@yHKTopos I u fF’. Sto paer oTo- 
Gpaxenuan H°(X; G, A)@H"(X;G,B)—>H"" (X; G, C) ui #° (G, A)® 
@ H'(G, B)—> 4°47 (G,C), oSnayarouyve oOnruHEIMH cBolicrBaMM NpousBeqenuil. 


B jambHeliiem Hac OyyeT ocoGeHHO UHTepecoBaTb. Cyyali, Korga G juc- 
KpeTHa Ha mpocrpanctTBe X,B 3TOM clyyae AA MOCOH ToUKH y EY 


0 
5° (G, A) H? (Gx, A), (2) 


Tye x€f4(y), G,— cTa6unn3saTop TOouKH xX. STOT U30MOppu3M TepeBoxuT 


CIpykTypy MpouspelqeHua B HC (G, )y) B OOblmHOe yMHOxwKeHMe B rpynmax 
KOrOMOJIOrHH rpynn. 

| TlIpouspeyenne A@B-—-C nepenocuTcA Tak2Ke eCTeCTBeEHHBIM OOpa30M Hi 
Ha CHeKTpPasbHBIe Mocse MOBaTedbHOCTH Iu JI. A umenno, onpeyesenbi oT06- 
paxenna I?7(4) @ 12% (B)—1?*?°7T® (C), copmecTuMble Co cTpykTypamu quc- 
qepenitvasbHEIx rpymn Ha J, H COBMeCTHMbIe CO CTpyKTypoli mpousBexeHus 
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B TipeesJIbHOM YJIeHe. Kpome TOro, Ha I, STO IIpOW3BeyeHHe C TOUHOCTbIO HOF 


% * 

3Haka COBMaaeT C ECTECTBEHHDIM TIPOH3BefeHHeM, HMerouluMcaA BH (Y, # (G)). 
Ananoru4uHo HW JIA BTOPOH CMeKTPasbHOM NOCeLOBAaTebHOCTH. J 

OrmetuM ele culekyloulee CBOMCTBO HaTypaJIbHOCTH pacCMaTPHBaeMbIXy™ 
byuKtopos. Ilycts Il —nogrpynna rpynmp G; Y’ — @axtop-mpoctpauctso Af 
no II; 7’ u //’—cnexTpambuble NocieqopaTembHoctH J u J], paccmaTpHBaemiies 
no oTHomweHHio K Il. Baoxenne Il CG unayunpyer romomopdpu3m cieKT-| 
pasbHBIX ocseqoBatenbHocteH JJ’ u 1] JI’, copnagaroului Ha J, u Ilh 
C eCTECTBCHHbIMH TOMOMOpdH3MaMH, HallpHMep Ha JJ, Cc TOMOMOpdu3MOM 
orpaHHueHHus. 

2. BepHemMcsa kK qoKasatenpceTBy (1). Wrax, %—anreOpa c jenenvem,f 
J =[t,...,T,] —ee MaKCHMaJIbHbI NopsyoK; G—rpynma coOcTBeHHBIX e¥ 


mpeycrapBsieHue areOppl % B Oasnce 7%},...,T. Tak Kak % He uMeer Jemn-# 
Teel HYJIA, TO Bce MaTpHubl A,, xE%, xe 1, He umerwor-++1 B KayecTBef) 
COOcTBeEHHOrO 3HaueHHA HW, B YaCTHOCTH, rpynna G pelcTByeT 6e3 HenosBUx- 
HbIX TOYeK B mpoctpancrse X = %eR—(0) (R—nowse BelllecrBeHHbIx§ 
qucell). 

JlemMa. ITycmb = — KoHeunaa nodepynna nopsdKa s epynnel G; moeda 


H® (st, Z) = Z| sZ. 


Kpome mozo, ¢ H"(G,Z) natidemca sremenm — makoti, umo Ona ecex KOHeX 
Holx nodepynn 1 CG i(G,n)E seanemca oOpasytowum yuKAuuecKol epynnel 
H" (x, Z) (i(G, m) — 2omomoppu3m oepanuuenus). . | 

Ilycrp JJ u JJ’ —cnektpambuble mocweqoBaTesbHOcTH ya map (G, X) uf 
(x, X) C MOCTOAHHBIM IyyKOM KospdpuuNenTos Z. IlpocrpaucrBo X sBaAeTcsA 


roMosioruyeckot ccbepo S”*, w nosTOMy B STHX CHeKTpasbHbIX Mocmeq,oOBa-| 
T@JIBHOCTAX HMeeTCS JIMIb OMMH HETPUBHaNbHbIN Audepenunan dy” *: [1h 4 


—> LERT% (dees TP) 1127"), Tleppaa uactb JIeMMBI culeqyeT ¥3 TOFO,| 
yTO rpyliiila © WucKpeTHa Ha X (TaK Kak OHA KOHedHa) HM MpeoOpa3s0BaHuA 


oOpasylolluM duleMeHTOM Juin H"(x,Z). B KauectBe amementa & €H"(G, Z) 
MOXKHO B3ATb dy" '(1); qelicrBUTeNbHO, ec O6O3HAYHTb Yepes h roMomop-§ 
(Pu3M CHeKTpabHbIX TloceqoBaTesbHOcTeH J] JI’, MHAYWHpOBaHHBI BJO- 
2*KeHHeM % CG, To 6yeM HMeTb | 


hee eh) doe 


Ho Ha JJ?’ fA copmagaer c romMoMopdu3MoM orpaHMueHua. 
O6osHauu yepes U: H? (G, Z) @ H7(G, A) > H’*4(G, A) npoussegenue, uH- 
AyuupoBaHHoe MpousBegeHuem Z@ A—A, 1ea—a. 
~Teopema 1. Iycme G—epynna co6cmeennolx edunuy @ Y%; n— panel 


H"(G, Z) natidemca sremenm & maxoi, umo Oana awboeo k>>n(n + 1)/2h) 
ymHoocenue Ha & aeademca usomoppusmom 


LE (GAS aS (GA), 


AHoxasateabcrso. Joxaxem eneqyiomee Gonee OOmlee yrBepxeHue. | 
Ilycrb G — quckpernan nogrpynna rpynmst GL (n, R), cocrosujaa u3 MaTpHu} 
onpeyemutena + 1, u nycrh Aa G BbINOMHAeTCH yTBepxKAeHHe . eEMMbI, Tora 
ua G cipapeqiuBa Teopema 1. | 

‘OOosHauMM® yepes §,  mpocrpaHcTBO BelllecTBeHHbIX TOOKUTEBHBIX | 
“KBapaTHuHbIX (opM OT n TepeMeHHBIX, a uepes X — AUCKPMMMHaHTHyIO} 
NOBEPXHOCTb. B Pry T. €. MHomwectBo f€, c det? =1. Hs namux mnpegno-} 
JioKeHuit 0 G BbITeKaet, uto. G WucKpeTHo yelicrByer Ha X. O6o3HauHM} 
1020 | 


uepes Z u A nocrosHHbIe NyyKH Hag X co cnoem Z u A 4 paccmoTpuM 
cnektTpasbHbie NOCce{OBAaTeIbHOCTH I (Z) Wee (A) quia mapp (G, X). Tpexye 


BCeTO ACHO, YTO OHH CXOMATCA K H’(G, Z) u H’(G,A), vax Kxax mpoctpau- 


erso X crarupaemo B TOUKY. Tomomopdusm @: H7(G,Z) >Ty (41 (G, Z)), 
Tosyyaemblii “3 ciekTpasbHol nocneqoBatenbuocTn J, ycrpoen cule y!OlluM 
o6pasom: ecun n€H4(G,Z), To yaa m060% TouKu yEY q qua cmon nay 
TOUKOM y coBnmaaer c QE Oe orpanuyenns, ecau J7 (G, Z)(y) oTOxK- 
ZeCTBUTb C H"(G,,Z),x€f *(y) mp momomm usomopdusma (2), (pn) (y) = 
6 y i(G,G,)y. Takum o6pa3om, ecuu 1€H4(G, Z), to bynKuua wp (n): yo 
gs y i(G,G,)) mpunagnexurt 137 (Z) u dep =O npu r=2,3,... Mycrp 
teH" (G, Z) — 9eMeHT, yAOBJETBOPAIOMLAM 3aK JOUeHHIO JIEMMHI; wb (8) Clay 
7 > 2; MOCMOTpuM, Kak BefleT ceOA CleKTPabHaA MocmeqoBatenbHocTb I (A) 


TIpH yMHoxenun Ha wp(&). JloKaxem, uTo yMHOoxwKeHHe Ha wp(E) sBaaeTcA 
M30MOpdHu3MoM 


Fee Vegde (3) 
} 

usa pceex r>>2. Tax xax d;"p(E)=0 npu r>2, To sto JocraTouHO jOKa- 
3aTb Ja f= 2. B 9TOM Cayyae oTOOpaxKenve (3) MpeBpatitaerca B ToMo- 


Mopdu3M 
t Heat (GNAN\ SH? (Y, 3°" (G* AN, 


HHJyUMpOBaHHbIM YMHOXKeHHeEM KOSdpuUHeEHTOB Ha w(E); MOsTOMy ocTa- 
TOUHO JOKa3aTb, JTO YMHO*KeHHe Ha W(E) sBAeTCH U30MOPPH3MOM TIy4KOB 


Ge (GRAve- 4" (GA),., ¢ >0. 


ei y@Y; Torga mpeoOpasopanne 9, nepeBowuT o&, B YMHOMKeHHe Ha 
i ( ’ Gy) Es ; 


a 
1 
yay 


y 
. H‘ (G,, A) —> H**"(G,, A), q>0. 
Ilo nmemme, Gy aBuseTca KOHedHOM rpynnoH c H" (G,,Z)=Z \ (ordG,) Z 
HO Torga G,—tTepvoquyeckan rpynna B cmbicle Kaptana — Ol-venG6epra (?) 
M Tak Kak i(G,G,)& aBnaercn oOpasyromel pana H"(Gy,Z) To usa (?) cae- 
myeT, ITO yMHOwKeHHe Ha 3TOT 2/IEMCHT eECTb H30MOpu3M AIA, sOOoro 
Moyyaa A. Urax, (3) aBaaetca u30MOpdu3MoM. 
IIpocrpancrso Y ABJAeTCH KJeCTOUHDIM KOMINI€EKCOM pa3MepHOCTH 
n(n+1)/2—1, nostomy 1237=0 npu pSn(n+1)/2. Bmecte c n30mop- 
‘(pusmamu (3) Wa r= co 3TO TOKa3zbIBaeT, UTO ApH k>n(n-+1)/2. ymMHo- 
oKeHHe Ha & ABJIneTCA H30MOPCPu3MOM py, aCCOMMMpOBaHHbIX C UJbTpH- 
‘poBaHHbIMH rpynmamy H"(G, A) u ele (G, A), a Torgqa MH CaMH 93TH rpynnl 
u3omMopduHp!. Teopema oKa3ana. 
3ameuaune. M3 goxasatespcrsa cnegyet, uto H*(G,A)=0 npu k> 
n(n+1)/2, ecnn A sABIAeTCA BEKTOPHbIM IIPOCTpaHCTBOM Hay moeM 
XapakTepucTuKu O (HM B3aHMHO MpocToH c NOpsAKaMH KOHEeUHbIX NOArpyno 
rpymmpi G). 
JleHuHrpaycKoe oTfeseHHe Tloctymuo 


Martematuyeckoro uHcTHTyTa uM. B. A. Creksopa 12 XI 1960 
Axkajemuu HayK CCCP 


/ WMTHPOBAHHAA JIMTEPATYPA 


PAGrothiendaieck. Lohokw Math: J., 9, 2/3, 119°(1957) *2 A. Cartan, 
is. Eilenmberg, Homological Algebra, Princeton, 1956. 
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Jloxaagn AkaweMun Hayk CCP 
1961. Tom 137, Ne 5 


1 
MATEMATHKA |: 


B. M. BOJIOCOB 
O BbICLUHX NIPHBJIMDKEHHAX NPH YCPEXHEHHUM 
(IIpedcmaeaexo axademuxom H. I. TWempoecxum 17 XI 1960) 


§ 1. TlocranHopka 3ayauu. B (*) paspa6oTaH MeToq ycpeqHeHua 
It CHCTeM 


x=eX(x,y,t,2), 9=Y(x,y,t, &) (1) & 


(x, X —n-MepHble, y, Y —m-MepHble BeKTOpbI, & > 0— MaJIbIli Tapamerp). | 
IIpu ¢ =0 (1) nepexoguT B BEIpPOKAeHHy!O CucTeMy 


y =Y,(x,y,t) =Y (x, y,t,0), x« = const, (2) | 
odmlee pellieHve KOTOpo cyuTaeTcA H3BeCTHBIM: 


Y = Q(X, Yo. fo, f) (P(X, Yor bos bo) = Yi). (3) 


IIpeqnonaraerca, uTO paBble uactTH (1) uw HeKOTOpBIe Apyrue dyHKunu FF 

MMeHOT CpeHHe 3HaYeHHA BAOMb TpaekTopuli (3): 3a cpeqHee 3Ha¥eHHe (PyHK- 
fat 
= : 1 
uuu F(x, y,¢),y,t) UpuHumaetca F (x)=lim - \ (P | peete gaan wee 
T->0co 
(qalee BCIO,y Upefmonaraerca, uro F(x) HelpepbipHa HM YOBIeTBO- | 
pseT ycopuio Jlunuimia), upuuem mpeyes CcyllecTByeT paBHOMepHO OT- | 
HOCHT€IbHO X, Yo, fy B pacCMaTpHBaeMOM OOJACTH UM HE 3aBHCHT OT Yo, fy. | 
(B (°) mokasaHo, uTO MpeqMoNowKenHe O He3aBHCHMOCTH OT Y, ty He OrpaHHuH- | 
BaeT oOu{HocTH.) B (°) qoKa3aHO, YTO MPH HEKOTOPHIX YCJIOBMAX pellieHve x 
cucTembl (1) ammpoKkcumupyetca c MorpellHocTpio o(e) (a(e) 3qecb HU Jasee 
OOosHauaeT  BeJHUMHBI, JIA KOTOpbIX lima(e)=0) Ha wunTepBase 
e>0 

t~1/e pelwenvem ycpequeHHOl cucTeMbl epBoro npHOmmxKeHHA x = 
= 8X, (x) (X1(x, Y, t) =e (x, Uye. Q)). 

B aHHoli craTbe paccMaTpuBaeTcA ycpeqHeHHaxd cHcTeMa BTOporo MpH- 
OuIMKeHUA 


x = €X,(x) + 27As (x), Y=, (x yt) + eB), (4) 


BbIBeeHHaA B (*) (Aj, By yKa3aHp anee). Jloka3bipaeTcs, uTO Mp HeKOTO- 
PHIX YCOBHAX pellleHHaA (4) anmpoKcHMupyloT pelweHusa (1) c NMorpelliHocTHIo 
ea%(e) Wa x u a(e) ANA y Ha uATepBane t~1/e. 

§ 2. Teopemp o Bhicmlux npHOauxKeHUAX. OOnacTh 3aqanus (1): 
ONe<e; x,y,t€G, G—orxkppiraa o6nactb. 

Ilycrp: 

1) X,Y —orpanvuenpl, HenpeppiBHbI H MMeIOT HeMpepbIBHble paBHOMepHO 
OrPaHHYeHHbIle MpOM3BOAHbIe 10 X,y,¢, a TO & MMeIOT MPOM3BOHbIe JO BTO- 
poro MopaqKa BKNOWHTeIBHO, mpuuem X~@, Y-s paBHOMepHO orpaHHueHEl. 
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} 2) Uepes Kaxmyto TouKy oOacTH G MpoxoA~MT eqHHCTBeHHad MHTerpavb- 
jad KpuBas (3) cucTempl (2), exatlan B G npu t,<t< oo, NpoyomKuman 
ia ¢<t, WO rpaHunn G unu yo t >>—oo. Pynkuna (3) HenpeppiBna, 
limeeT 110 yy), ¢, HellpepbIBHbIe OrpaHHyeHHble MpOUsBOAHbIe FO BTOporo m0- 
)AKa BKMUOWHTeIbHO. 0 < cy <| DetD|\<t.< oc, rae D=O@/ Oy, (3qecb 
i nanee Op/ Oy, OY /Oy UT. 1. OOosHayatoT MaTpUUE! || O@; / Oyox ||, ||OYz / Oye || 
| Ppa 

3) B G@ nexut (n+ m)-mepHoe mHorooOpasue M, sayqaHHoe mapametpu- 
Iecku: x = aA Wea he), Pe CUM CN = VAs, nea €A, A —orkppiraa 
)OacTb). @, 6, C HeMpepbIBHLI HM HMelOT HellpepbiBHbIe OrpanMyeHHBIe Npous- 

4 


n-+m- 1 
30J[HbIe} a A? > const > 0, rye A; — muHoppl (n + m)-rO TOpAAKa MaTpHILbl 
|aa /On, ab | ON, Oc/OX||. AOcomoTHbIe BENMYMHbI yrsoB mMepeceyenua (3) 
: M orpaHuuenbl CHH3Y MOMOKUTeENbHOH KOHCTaHTOH. BeaKaa KpuBaa (3) u3 
Z mepecexaetT M oguu pas. * 
' 4) Cymecrsyer cpequee 3Hatenve X, dbyHkunu X, (3fecb u Janee moz- 


7 


JasyMeBalOTCA CpefHNe 3HaYeHHA B CMbICNe onpeqetenua § 1). OynKuus 


B= X,— X, paBHoMepHo orpanuuena. 

5) Una O<e<e&, cCyulecTByIoT OTKPbITHIe OrpaHMueHHBIe noyo6nacrn 
Be) GG; cofepxKalllde (PUKCHPOBaHHYIO HayasbHYIO TOUKY Xo, Yo, fy BMeCTe 
"HeKOTOpOtt p-oxpecTHocTbi0 (p = const >0). Bpema nepexoya KpHBOL (3) 
43 moo TouKu G, Jo nepeceyenua c M He mpeBocxoguT mo aOcomoTHolt 
senuuuHe K/e (K "= const > 0). Wna O< ee, CyeCTBYIOT OTKPbITHIe 
qoyqo6nactu G,(e) C G,, cogepxallne xX, Yo: le paccTOsHHA OT TOUeK G, JO 
ppanuunt G, orpaHvueHbl CHH3Y MOJO*KUTeNbHOM KOHCTaHTOH. 

IIpu ycuioBuaAx ee B G cyllecTByeT HelpepbiBHo Auddpepenwupyemoe 


Ou | 
ag Gy o> = S$; u(x, y, t)\x,2em= 0, uy MerKo crpoutca 


n 
Z 
. 
- 


pellieHHe ypaBHeHua = 
43 XapakTepucTuK (3) u rae TlOSTOMY H3BeCTHBIM. 

6) Ilyerb B G wy orpaHuueHoO HM UMeeT OFrpaHHeHHble HelipepbIBHBIe 
MpoOusBoyHble 110 xX, y, ft. 


ox 
f) ay Ut WMeeT cpefHee 3HaueHnHe. 


' 8) [ina Ou, /Ox, Ou, /Oy cyukecTByloT cpeqHue sHayeHua. 
2) Ko== X\.-44 TOMKe MMeIOT CpesHHe 3HaueHHA. 
10) CymecrByeT cpequee 3Hauenne H (x) marpuunt Dt, O<c,<|DetH\< 


XK Cp <0. 
11) CymectByert cpeqHee 3HaueHuve R(x) dyHKunu D™ (V+ ee u) (Y%1= 


= ¥. Peale 


t 
12) CymyecTByeT cpefHee 3HaueHHe BbIpaKeHHA 5 | [Do (v1, + 
i 


0 


| oY 

= = ta — B,) || eon Bi Eos dt, rye B, (x)= H"'R (B, Bxogut B cuctemy (4)). 
M3 ycnopui 1) —12) sBpirekaeT, uToO B G omnpeyeeHo HellpepbIBHO 

0 ) 
qudpepesiupyemoe pellieHve ypaBHeHHA 7 ay Yi a pee aaa 
aYy aX, 
fr 5 ta — Bi, 01 i aioe 0, mpHuem gy U1 HMeeT cpequee sHaveHHe, — STO 
XY, 
JeTKO MpOBepseTCH, TaK KaK UV; MOXKHO MOCTPOUTh US XapakTepHCTHK, Kak 
Ox ox ) 
if u,. Vis ckasannoro caenyer, uto cbynkuna P= u,+ ree 1— a X. aie aes 
_ Oy 


i ay + X_ HMeeT cpeyHee 3HaueHHe = A(x) (Ay BxoguT B cucTemy (4)). 


IlyeTb: 
- 13) ®yuxuna P— A, papHomepHo orpaHuuena. 
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14) Bpipaxenna 
to+T t 


0 Bis j 
a ( \ (P—Addt), ae (| an Sc) 


. tT | 
—B,)dt), a ( Ve (YM a u, — B, ) dt) 


F) baie 

PAU | 

(HHTerpavibt GepyTcA BAOb (3)) paBHOMepHO bipannsent! mph O<T < 00.8 
15) Cucrema (4) o6afaeT «ycTOM4MBocTbIoy: AA Beskoro K >0 cyme-| 

CTBYIOT TakHe C; >0, C, > 0, e>0 (@<&), 4TO eCJIH Ha HEKOTOPOM MHTep-| 

Basle [fo, t(e))C [¢), K/e] upu O<e<e pemenua (4) u ypaBHenna z= 

= Y,, (x, 2, t) fee Bale )+ ep(t,e) cyllecTByIOT IPH HauaJIbHbIX 3HAYeHHAX : 

Xo» Yor to U Zor to (l2o—Yo|Ke1, x, y — pemenne (4) c HayambHoh TouKOH® 

Xo, Yo. to), a M(t, ©) —NpOH3BONbHaA HelpepbiBHan CyHKUMA Takas, TO 

sup. |o(t, e)|<c,, To npu O< 2 <2; 2E[fti, Zz] 


to<t<t 


y—z|<c,(esup |e (t,e)|-|f—to| +14 —Zo)- 

testi . . 

Onpegenum unteppan [Zo, t1(8)]: t >t, t:—t><K/e, upa t€[ty, au 
peulenne (4) c HavaIbHOH TOUKOM Xo, Yo, ty HE BbIXOMMT U3 G,(é). 

Teopema 1. J7pu ycaoeuax 1)— 15) ° dan npouzeoronolx K >0, 6>0 

cyujecmeyem makoe &,>>0 (&:<&,), umo npu OG ee, CE[hy, tr (e)] 


1)] p28 2) lie Venn eee) 


20e x, y— pewenua (1) C HaYanbHoli moUKOli Xo, Yo, to. 
Viz ycnopui 1) —15) spirexaer, af B G cylleCTByeT HelIpepbiIBHO Lup | 


cbepenttupyemoe pewienue ypaBHenua ae P+ SY, =P—Ab, tle (x, Y, b)lx.y.tem= 


= 0, KOTOpoe JerKO CTPOHTCA H3 XapaKTePHCTHK, Kak H Uy. 

TlycTb BbBINOHAIOTCA JONOJHHTeIbHbIe YCOBHA: 

16) B G_ v1, Ug OrpaHHUeHbI H HMeIOT HelpepbIBHble OrpaHuyeHHble mpo- § 
H3BOHbIe 110 x, y, t 

17) Bripamxenna 

tT ae tt 
\ Sdt, \ (P — A.) dt, We 1 (¥y4 oop. 1 )dt 
to 0 to 

(uuTerpasbl GepyTcs BoM (3)) paBHoMepHo orpaHuyeHbI mph ONT <n. 

IIpu BpimoiHeHuu ycnoBui 16), 17) umeroT mecTo aiyatnenninle - OMeHKH:! 

Teopema 2. ITpu ycaoeuax 1) —17) Oaa npouseoabno2eo K >O cytwe- 
cmeyrom makue C >0, & >0 (&1<€&,), “mo npu Oeste, tE[to, ty (e)] 

1) fy—y |< Cer Dye eur Ces 

Sameuaune 1. Orpanuuenne 3) moxHO OCMaOuTb, JOMyCTHB, Kak 93TO 
cieaHo B (*), MHOrOKpaTHoe Mepeceyenue (3) c M. Torja TEOPeMEI lu 2 
COXPpaHAIOTCA IPH HEKOTOPOM H38MeHeEHHH (POpMysIMpOBOK H ycuOBUL. 

Sameuanne 2. MoxuHo oTKa3aTpea oT ycnoBua 15). Torga paccmat- 
puBas pelweHua (1) wu (4) na uNTepBane [t,, to(e)]C[t,, K/e] Takom, 4TO 
mpH ¢€[to,¢:) pemenua (1), (4) nexaT B G,(e), MO*KHO YTBepxaTb, TO 
HepaBeHcTBa 2) Teopem | nu 2 (pH HeKOTOPOM H3MeHeHHM yCJIOBHi) coxpa- 
HATCH, HO IpH STOM (pyHKIHA Y, BXOJ Aad B (POPMYJHPOBKH TeopeM, y2Ke He 


ABJAeTCH peliennem (4), a ompemensetca Tak: y|r—1,= Yo, |Y—Y,(x, y,t)— 
——eBrt (x)|<e0, re o = a(&) QA Teopemp! | u O(e) Ana Teopempt 2, a 
x — peuienne (4). 

AcuMntoTuueckuli MeTo, cBA3aHHBIi co cxemoli ycpeHeHHS, OTMHTHOL OT 
(°) H uMetomlelt uHyI0 OO6nacTb IIPHMeHeHHA, TpeqoxweH B (*). 
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| § 3. Cuctemp B’ctanglaptuol [holpme. B (') usyyenbi cuctempr 
B cTaHapTHol dopme x = eX (x,t), aBasiomlMecs uacTHEM cryyaem (1). 3 
pesyIbTaToB (%) BbITeKAaIOT ypaBHeHHA TIpHOuM2KeHHH, BbIBeJeHHBIe B (*); 13 


(4), B uacTHOCTH, BbITeKaloT ypaBHeHua BTOporo NpHOmM2xKeHUA X= EX, (x) + 
4 2M; { (x a) Xe, i) , rae OX / Ot = X (x, t) — Xo (x), Xp = MiX, Mi — 
OmepaTop ycpeqHeHHA NO ABHO BXOfsAllemy f. 

» § 4. Cuctemuc ObprcTpo Bpamalmeluca da3zou. B (*) n3yyenpr 
‘CuCTeMbI C ObicTpo Bpallatomleiica (bason, ABNAIOWMECA YACTHBIM Cily4aem (1),. 
‘KOTOpble MOXKHO 3alucaTb B BHIe x= &A(x,, 8), wb = w(x) + €B (x, v, &),. 
Tye A, B nepuogzuunpe no . M3 pesynptaTos (°) BbITeKaloT ypaBHeHHA TIpH- 


6nuKenuit, BbIBeJeHHbIe B (7); H3 (4), B WaCTHOCTH, CJIeqyIOT ypaBHeHHsl 
BToporo NpHOmMKeHHA WIA xX, p. 


'  Mockoseckui rocyzapcTBeHHBIt yHuBepcHTeT Tlocrynuio 
; un. M. B. Jlomonocosa 16 XI 1960 


LIMTHPOBAHHAA JIMTEPATYPA 


; 

1H. H. Borowmw6os, O nHekoToppix cTaTHcTHuecKHxX MeTOaX B MaTeMaTH¥eCKOL! 
(busnke, 1945. 2H. H. Boronwoos, 7.H:. 3y6apes, Ykp. MatTeM. xypH., 7, 
No 7 (1955). $B. M. Boaocos, JIAH, 187, No 1 (1961). 4A. M. Monuanos, JAH,,. 
136, Ne 5 (1961). 


1025 


JJoxxagn Akagemuun nayr CCCP 
1961. Tom 137, Ne 5 


MATEMATHKA 


E. ©. PJIAQbIMIEB 


O MEPHOAHYUECKH KOPPEJIMPOBAHHbIX CJTYYAHHbIX 
NOCJIENOBATEJIBHOCT AX 


(II pedcmasaeno akademuxom A. H. Koamoeopossim 22 X 1960) 


. Onpexenenue. Cryyalinad nocneloBaTesbHOCTb X¥,,n =O, +1, | 
HasblpaeTcA MEPHORHUYECKH KOPppeAUPOBAHHON, ecu M|x,|2 << 00 
TIpu BCeX N M CytlecTByeT Wes0e HCI T Takoe, YTO Mp MOObIX nN HU T 


Min = Mxner, MXap.%n= Mint ricXatr- (1) 


Uncno T B 3TOM clygae Ha3sblpaeTCH NE PHOMOM NOCMeCROBATeIbHO- 
Celene | 
B PpacCMaTPHBaeMbIX HH*KEe 3ajlayaxX MOXKHO 6e3 orpaHHyeHua OOWLHOCTH 
BCIONY CYHTaTb, 4TO Mx, =0. B tTakom culyyae OCHOBHOH XapakTepHcTHKOH 
TIOCJIENOBATEMbHOCTH Xp OyaeT ee KOppeANHOHHAA (pyHKIUA 


B(n, v) = Mi&ns<%A, (2) 


ABJIAIOMAACA nlepwomuyeckon NO fm C TepvowOM T u MOSTOMY OlyCKarolulan 
TIPE ACTABJICHHE 
T-1 


2nik 
B(n, t)= >} Ba(t)exp ( zs =) (3) 
r= 
Jina yyo6ctBa joonpemenum cbyHKuuu B,(t), R=O,..., T—1, aaa 


BCeX IleJIbIX k C MOMOL{bIO paBeHcTBa Bz (t) = Brtr(t). 

Teopema 1. ®yaKyua (3) 6byoOem KoppeanyuonHou GbynKyuell neKomo- 
pol nepuoduuecKu KoppeauposaHHoll CAyuatiHolt nocaedosameAbHocmu 6 MOM 
Wu MOALKO 6 MOM CAYYAe, eCAU mMaMmpUuYya 


B (T) a | Bin (T) Ili. Z=ycoay (4) 
20e 
Bix (t) = Br; (t) exp (2nijt/T), (5 


oyOem KoppeAAYUOHHOl mampuyet HeKkomopoli T-mepnoli cmayuonapHo 
cAYyHauHol nocredosameAbHOcCmu. 


JlokasateabctTBo. Ham HajloO NoKa3aTb, 4TO BbIMOJIHeHHe Ip JOObIX 


) 
ti 


WeuIbIX fy, fy,..., tg HW MOObIX KOMIIJICKCHBIX @,, A2,..., A, HepaBeHCTBa 
n 
Di Bta tp—tq) pay > 0, (6) 
pig=1 
rye B(t, t) — pyukuus (3), paBHocHbHO BbINOHEHHMIO Mp moObIx ky, ..., Rn, 
TIPHHHMaIouynx Weble 3HaYeHHA B Mpefenax or O wo T—1, nu Takux me 
Kak paHbiue f,,..., tn, Qy,..., Aq HepaBeHCTBa 
mn 
> [Brphg (tp — tq) Apa, > 0, (7) 
P, q=1 


e Bj, (t)—dyukunu (5). Mpegnonomwxum cHauasa, 4uro umeer ecto (6). 
3 TaKOM CJly¥ae, BOCHOMb30BaBIIMCb TeM, 4TO, B cuuy (3), 
7 T-1 


Bi(t) = 2 B(n, ) exp(—“), (8) 


n=0 


4 
MbI Oy}eM HMeTB: 


| _ GR (Perey. ee 
é 21 Brg (tp — tq) Qpa,= >, Br—hy (tp — tq) exp (aie oliadi dh) Gn 
> Pg 


i 


' T-1 
D4 ik Quik hee f VN) 2nin (k, — k.) 
= ae exp tant ApAg Ds B(n, tp—t,) exp eae 
' 2.4 n=0 , 
3 T—-1 
‘ 4 2nik, (m+ t.) 
7 == » ba B(m-+ tg, tp —tg) ap exp (ee es 
; m=0~ p,q 
( 2nik t 
i X a, exp (ee || So. 
: EcaM 2Ke MBI Tpeqnon0xuM, 4TO BbINOWHAeTCA (7), TO, B cusy (5) u (3), 
a; Qnilt 

Di B (tq, tp — tq) apy = Di Aq DB, (tp —t,) exp ( e a 

P,g p,q Z=0 
‘ T-1 

1 2nit, (k — j) 
= > pq > Br—j (tp — tq) exp (Ane | 
Pq k=0 
nl 2: 2nij (¢, — t,) Qui (kt, — jt,) 
= FD) ate D Bri (tp — ta)exp (exp (Ee —/" ) 
Pg i,k : 


4 = 20i (kt, — jt.) 
Soy D1 Aq 2) Bir (tp — tq) exp aa = 0, 
p:4q i,k 


TEM CaMbIM TeopeMa | jOKa3aHa. 
_ 2. Bocnhoswb30paBlivch Tellepb CIMeKTpaJIbHbIM IpescTaBJeHveM kKoppeus- 
MHOHHOH MaTpHUbI MHOrOMepHOH cTalMOoHapHOH culyyalHHOH mocuesoBaTeJb- 
HOCTH, Mbl MOM%KeM C*POpMyJIMpoBaTb Teopemy | Tak?Ke CJIeqyIOWWHM OOpa3om: 

laa moeo umobet dynkyusn (3) Oolaa KOppeasnyuonnot GdynKyueli neKo- 
mopol nepuoduwecku KOppeAauposaHHoll nocaedosameAbHOcmU, NeOOXOOUMO U 
Oocmamouno, umobor dynkyuu ‘B;,(t), R=O0,..., T—1, ece Oolau npedcma- 
BUMbL 6 Bude WHMeepanos Pypvoe — CmuaAomoeca 

27 

Bz (t) = \ e*d Fy (2), (9) 


0 


5 


2de F;,(4), E=0,..., T—1, —nenpepoienvie caesa Komnaekcnole ynKyuU 
OepanudeHHol. Bapuayuu maKue, 4mo npu AOoLX dy U he > Ay Npupawenue 
F (he) —F (Ax) mampuyeo 

F (h) = || Fr—7 (A — 2aj) / T) |\j, n=0,.... Ta (10) 


(npuk<O0u npuri<0 uau kh > 20 dynkyuu F(X) Ooonpedersiomca npu 
nomotuu pasencme F),(h) = Frir(hd), Fr(d + 2m) = Fp(d) + Fr(2m0), Fx (0) =0 
npu ecex k) 6v1a0 apmumo6ot KHeompuuyameAonNo-onpedereHHOl mampuyel.. 

/ Ormetum ene, uTo “3 cdbopmys (3) u(9) serko cueqyeT, YTO NepHoyMyecKH 
KOPpeJIMpOBaHHaA MOCMeOBAaTebHOCTh X_, OOAZATEIbHO OyeT rapMOHU3yemoli 
B cmpicye (1), T. e. OyZeT MoNycKaTb MpefcTaBseHue 
ye Mee (any, (11) 
| 0 
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roe z(A)—cnyyalinaa CyHKIMA MHOXKeCTBA C HYJICEBbIM MaTeMaTHYCCKU 
O*KULaHHeM, YOBJIETBOPAIOWaA YCJIOBHIO 
T-1 
Mz(A)z(M)= >} \ dF, (0) (12) 
aT ane) | 


(M —a ecTb MHOxKecTBO TOUeK wp —a, PEM). 

Vnaue 3T0 MOX%KHO BbIPaSHTb TaK: CMeKTp CJlyyaHHOM MocieqOBaTebHO 
CTH X, cocpeyoroueH Ha 27—1 orpeskax npaMpix A¥—p=2nk/T, k= 
——T+1,..., T—1, 3akmoueHHHIx BHyTpH KBagpata OTA, p< Quy 
u cbyuxunu F;, (4) 3afaioT chekTpasbHble HHTeHCHBHOCTH Ha 9THX 2T — I} 
mipsmpix. Orciofla, pasyMeeTca, TakxKe BbITeKaeT ccpopMyJIMpOBaHHoe BBIILe} 
yclopue, Kacalolleeci MaTpuubl §¥ (A). i 

®opmysp (11) u (12) cnenyioT Tak>xKe H3 BO3SMOXKHOCTH MpeAcTaBlenunhp | 
TepHOAMYeCKH KOPpeMHPOBaHHOH MOCMeOBAaTebHOCTH X, B BULE : 


to | 
anikn pi 
Xn= > z exp (= i (13) 
k=0 | 
rye 22 = (2n,.++, Zn) —T-MepHaa cTallMoHapHaa (B WMpoKOM cmBIcue) TI0- f., 
T-1 i 
Se 1 m f  nimk ei 
clleOBaTeMbHOCTh, saqaBaemaa chopMysiol zk = >) yr m exp (—=y-}.a 
m=0 T 
ys = (y!?,. «4; *) — T-mepupiit cnyyaiinpiit npotecc, nomyyeHHEIit nytem cop-| 
MaJIbHOH 3aMeHbIB CIeKTpaJIbHOM pa3ssloxKeHuu T-MepHor cTalMoHapHoH nocae- fp 
NOBATEMbHOCTH Yn —=(XaT, XnT41,---, XnT+T-1) AMCKpeTHoro Mapametpa 7n 


HeEIIPepbIBHbIM TlapaMeTpoM f. 
SamMeuanHne. AnanorvuHo MoxeT OblTb pas0OpaH CJlydaH MHOTOMepHBIX ff 
TepHOAMYeCKH KOppeJMpOBaHHbIX CyUaliHbIX MNOCeMOBaTeMbHOCTeH Xp = | 


= (x1,..., xS), IA KOTOPbIX 
Lo AN { vym Lee | 
Mx = Mxi ip,  Mxl xt = Mx. Xi. (14) I: 


IIpennosaraa u s3gecb, u1ro Mxk=0, MbIl 3a OCHOBHbI€ CTaTHCTHYeCKHe 


XapakTepHCTHKU TaKOl MHOTOMepHOHM MOCeOBaTebHOCTH JOJKHbI NPHHATb 
KOppeJIALMOHHEIe (PYHKIMU | 
T4 


Mid i gene 0) eer 
k=0 


(15) | 


en 
IIpu sToM YA Toro, uTo6pr dyHKunu (15) aBaanucb KOpperAMOHHBIM 
(PyYHKUMAMHM HeKOTOPpOH MHOrOoMepHOH T-nepvogzuyeckol cyano mocse- 
WOBATeJIbHOCTH, HeOOXOLMMO H JocTaTOUHO, uTOGHI (sT XsT)-mMatpuua B (t) = 


1 
=| Bim (t) |lc, man... 81 Bim(t) = || Ba (x) linn... 7a, tae | Bir (t) = 

L LIT ° 2 » oe) 
= B;";(t) exp (=) , ObIla KOPpeALMOHHOH MaTputeh HeKOTOpoli sT-mMepHoi 
cTallMOHapHOW ClyyaliHou MoceqoBatenbHocTH. MHayse 3TO MOmxKHO cibopmy- 


; 1 
JMPOBaTb Tak: byHkuun By,” (t) RomKHbI ObITh NpeycTaBUMB! B Buse By” (t) = 


P27 


Ve“ dr" () 
ideo od nh (A), Te HelpeppiBHble CleBa KOMIVICKCHble (yHKWHH orpaHu- 
0 


oe lm C} 

WeHHOH Bapwattun F, (A) OOnajaioT Tem cBolicTBoM, uTo (sT x sT)-MaTpulla 
= OY v u% — 20] 
F(R) = || Fim () le metiinesy Fim (h) =|| FI (SF) 
A J; SU, ee ey ae 
MaTPHIeH C SPMHTOBCKHMH HeOTPHUATeJIbHO-ONpefeJIeHHbIMH MpHpallleHuAMn.: 

Jlanbuelimue pesyabTaTbl HacTosmeli craTbH TakxKe MOryT ObITb 6e3 Tpyya 
MepeHeceHbl Ha CJlydaH MHOPOMepHbIX NepHOMMYeCKH KOppeJMpOBaHHbIX M0- 
CNCMOBATEBHOCTEH, OMHAKO [JIA MPOCTOTbI 3allMCcH Mbl OyyeM Jlaslee paccMaT- 
PUBaTb JIMIUb OMHOMepHBIM csryuai. 
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ABJIACTCHA 


_ 3. Jlerko nonaTb, uTo cnyuaiiHad NoceqoBaTeMbHOCTS X¥,,n2=0,+1,..., 
yeT MepHoyuuecKH KOppeJIMpOBaHHOH c mepHosom T Torja M TObKO Torma, 
poraa T-mepHanA cuyyaiiHad mocmefoBaTembHOCTh Yn = (y>,..., ya rye 
WOn = XnT4+r, —CO<N< oo, R=O0,..., T—1, Oyner crauMonapHow B wH- 
POKOM CMbICJIe, T. e. 
i Qn 

My yk =\edFa(d), j, R=0,.... T—1. (16) 


0 


fe 


| O6osHauum uepes H,, Hy(n) u H,(n) aMHefnble 3amMpikaHua (B CpeqHem 

KBajpaTH4HOM), COOTBETCTBCHHO, CJIydaHHbIX BeIHUMH {X¥,, — oo <T< oo}, 

{X<, TQM} uM {x,, THN}. Cnenya (7), HasoBeM clyyaliny!o Nocme_oBaTedb- 

HOCTb X, perynaapuHon, ecuv (}H,(n)=0, uw cuHHryaaApHon, ecu 
ft 


{) H.(n) = Hy. Perynapnyto nocneqoBatembHOCTb X,, AJA KOTOPOH pu BCex Nn 


aft 

xnGH, (n—1), Ha30BeM BoonHeE peryaapHol. Byyem  roso- 
‘PUTb, ITO NocNeOBaTeNIbHOCTh X, MHHHUMaAsSbHa, ecm min M|x,—h|?= 
k nel, () 


; 
= 2 3 
= o2 > 0 mp scex n. B Takom cilyyae ycoBHe NOHO peryJIApHOCTH No- 


iCJIEMOBATeIbHOCTH Xn, OUCBHAHO, COBMaaeT C yCJIOBHeM peryJAPHOCTH HaH- 
BbICIUero paHra (B CMbICJIe paOoTn! (*)) MHOroMepHOH cTalMOHapHOH mTocue- 
OBaTeMIbHOCTH Yn, A YCJOBHE MMHHMAJIbHOCTH MOCJIeEOBaTeJIbHOCTH. Xp 
COBMafaeT C YCJIOBHEM MMHHMAJIbHOCTH HaMBbICWero paHra (B cMbicue (4, ®)) 
TIOCMEMOBATeMbHOCTH Yn. 

 Teopema 2. Mampuya || dF j,(h)/ dh |\;, p=0,..., r—1 ONpedeanemcna pasen- 
cmé6om 


bese (A): 


as og (i U(A) npu noumu ecex », (17) 


(or h 


j, R=0,..., T 


20e d¥(X)/d’ — mampuya us npouse0dHelx ecex MAMpU4HOLX InemMeHMos 

mampuyot ¥ (dh), a U (A) = || Uj, (A) Ii, n=o,..., r-1 — SQ6ucaLaA om h yAumap- 
ar Qnijk — ikh 

Han mampuya c anemenmamu Uj, (A) = T ” exp (——) : 

| V3 teopempt 2, B cHuly pe3syJibTaToB pador (**), BbITeKaloT CuJlesyloulue 

- ipewomweHu a: 

Teopema 38. IJ]epuoduuecku Koppeauposannan cay4atinan nocazedoea- 
MeACHOCN’ Xn eNnoAHEe pezyAAPHA 6 MOM U MOAbKO 6 MOM CAYUae, CAL: 
1) ece F, (4) a6comomno xenpepoienol; 2) det dF (A)/d’ >0 noumu ecrody; 

2m 


3) \ In det = an, > — oo. 
0 
: Teopema 4. JTepuoduvecku Koppeauposannan cay4atinaa nocaedoea- 
| MEABHOCMD Xn MUHUMAAGHA MozOa U moAeKO mozda, Koeda: 1) det dF (X)/ dd > 0 
: 26 
 noumu eciody; 2) \ Sp (dF (») | dhy tdi < 00. 
; 0 
B gakmiouenue aBTop BbipaxaeT OlarogapHoctb A. M. Araomy, WeHHble 
COBeTLI KOTOPOFO cMoco6cTBOBAaJH yJIYYWIeHHIO HaCTOALeH 3aMeTKH. 


VuctutyT dusnKn aTmocdeppl Tlocrynuso 
Axajemun HaykK CCCP 10 X 1960 
/ IMTHPOBAHHASA JIATEPATYPA} - { 


/ | PA, Blanc-Lapierre, R. Fortet, Théorie des fonctions aléatoires, Paris, 

' 1958, 2 A. H. Koamoropos, Bwana, MIY, 2, Ne 6(1941), ?B. HW. Sacyxun, 
- JAH, 33, 435 (1941), * 10, A. Posauos, JAH, 116, Ne 6, 22 (1957), > Pi Mapai, 
: C, R., 246, Ne 15, 2215 (1958). 
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Jloxaagn Akagemun nayr CCCP 
1961. Tom 137, Ne 5 


MATEMATHK AY | 
A. A. TOJIbABEPT Pe 


O PACIPEXEJIEHHM 3HAYEHHM MEPOMOP®HbIX ®YHKILMUM 
C PASAEJIEHHbIMH HYJIAMM HW IMOJIFOCAMU 


(ITpedcmaeaexo axademuxom M. A. Jlaspenmoesoim 14 XI 1960) 


Ilycts f(z) —  mepomopduasa B |z]}< R<co dynxousa. Mp 6yzem yno- 
TpeOJIATb CTaHapTHbIe B HeBaHJIMHHOBCKOH Teopuu o6osHayeHua (1). O6o-§, 
3HauuM N(r)=N(r, co) + N(r, 0), m(r)=mi(r, co) + mi(r, 0). Bee serpe-§ 
yalollvech HWxKe TIpelembl Oepytca mph r—>R. Bo Mmuorux ucceqoBaHuax. 
(cM., Hampumep, (?)) AA XapakTepHCTHKM paciipeseseHHA Hye UW MOJOCOB 
BBOAMTCH BemHunHa k(f)=limsupN(r)/T(r), O<Rk(f) <2. Hepasenctso! 
k(f)<.2 yka3bIBaeT Ha «HeMOCTaTOUHOe» TIO CpaBHeHHIO C «HOPMAaJIbHBIM» | 
KOJIMYeCTBO HyJieH H NomocoB dyHkuul f(z). Ham Oymper yyoOHO BBeCTH 
BesuunHy d(f) = 2 —k(f) = liminim(r)/T (r), Kotopyto ecTecTBeHHO Ha3BatTb | 
HeQocTaTKOM HyJleli MH NosocoB dyHKunu f(z). Ouepuguo, 0<d(j)<2 uf 
d(f)>6(0) + 6(co). B Hacronxmel 3aMeTKe MbI 1O0KaxKeM, TO onpelemeH- 
HbIe OFpaHHUeHHA, HaJlOMKeHHble TOJbKO Ha aplyMeHTbI HysleH HM MOOCOB| 
[/(z), BuekyT 3a codon d(f) > 0. Kpome toro, 6yfeT o6cy2xeH BOTIpOC 0 TOM, | 
Kora IIpH 9THX %Ke OrpaHnueHuaAx 6(0) + 6(c0) > 0. 

Ilyctb p—HatypambHoe uncno, «/(2p) >7>0, O< gq, < 2m. OGo3Ha- 
uum D?(n, @)) u DE (nm, @) culemyromMe MHOxeCcTBA: 


Den 9) =U {large—9,—2 | <a, (1), 


4 <a 


p—1 
p 
Dz (, Qo) = U { argz2— QP) — a 
j= 
O6osHauuM a, = | a, | e"** — uyau f(z); bn =| ba|e°" — nomocer f(z); {ce,} — 
MNOCJeLOBaTeJIbHOCTbh, COCTAaBJICHHaH H3 HYJIeH WM NOJIOCOB Cc yueTOM HX KpaT- 
HOCTH. 
Onpegeneune (cp. (°)). Ecau cyuyecTByioT TakHe @, MN, TO 


Sie esa haces. sy Plane eh < toen (2) 


ap,ED? (N, ©o) bn EDP (n, ®o) 


TO OyfeM roBpopuTb, 4uTO y /(z) HyH MH TOMOcHI (p, y)-pasyemeHst. | 
OuepuyHO, HYIM uM Tomocnl [(Z) SyxyT (p, y)-pasfemeHHbIMu, B YacTHO- | 
cTH, Tora, Korga Bce a,€ D?(n, g) u Bce b,€D§5 (n, @,): Bicnyuae R <a icom} 
yemopue (2) o3HauaeT, 4TO 3a TpelewaMH COOTBeETCTBYIONJMX MHO2KECTB. 
Di(), Qo) # DF (ny, @,) MeKHT KOHeYHOe UNCHO Hyseli HW MOmMOCOB. 
Teopema 1. Tycmo y gynkyuu f(z) nyau u noatcol (p, )-pasde- } 
Aenol. Ecau_a)R = 00 u O<ilimsupT(r, f)/r? <0, mo 6(0)=6(c)=1, | 
d(f)=2. Ecau b) R=oco u limsupT(r, f)/r?=0co unm c) R<oo uw | 
lim T(r, [) = 00, mo | 
2 cos py 
ql) 27 sos pn (3). | 
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WokasatembpcerTso. Ecam ppinonusetca a), To aaa cyaKunn f(z) 
c (p, 1)-pasfeeHHbIMH HyJAMU HM MomocaMH cipaBeliuso mpeszctapsenue 
F(z) =f1(z)expP(z), rae f,(z)—Mepomopduasa cyHkuua poga ue Bplue 
p—1i u P(z)—™uorowten crenenu p(*)*), cneqopatenbuo, 5(0,.f)= 
= 6(co, f)=1 u d(f)=2. Ipxp R=oo uz limsupT(r, f)/r? = 00 cae- 
ayer, uro limT(r, f)/r? = 00 (°), nmostomy O(r?)=o(T(r, f)).. OuesuaHo, 
MocienHee cipaBewmuBo uM upH R < o, Tak Kak B 3TOM Cilyyae O(r?) = O(1). 
He yMeubuiadt OOU[HOCTH, MO2KHO cuHTaTb @y=O0. I[pumenum x xpyry 
fzl<r<R(laql[-r, v=1, 2,...) dopmyay WWeapua — Vencena ((}), 
etp. 165): 
) 1 ° fea Tae 2 

In f(2) = 5 \ In| f (re) | 29 + 
0 
r?>—b,z l= 2 ; 

+ 2 cesta ont, trea) +iC, ImC=0. 


; 

_ Ilpoguddepenunposas p pa3 mo 2, Nomo*KNM z= 0 H yMHOXKHM O6e cTO- 
pOHEI TlomyyeHHoro paBenctTBa Ha 7? /(2p!). Torgqa mpuyem kK paBencTBy 

, QT 

} 


1 (p) 1 af : 
spt 1? (In f(z)” xe \e #P9 In| 7 (re’®) | dd — 
0 
4 bce Ged card ae Nd 
2p lagl<r apr? 20 toler bee 


Otfeiaa evcTBHTeMbHYIO YacTb, MOJyuHM 


Dy MSH (ena) COS PX, — 


27 
1 . ' 
Fa \ In| F (re) | cos p8.d0 = — s 
2 lena 


ee) an Sil (p kin) cos pBn + O(r?). 
1 P \byl<r | Pn | 
Yuutppasd (2), HepapenctBo 0 < sh(pIn(r/|c,|))< 272 (r/[o|)?, |al<r, 
HW TO OOCTOATeBCTBO, YTO ANA ay€ Di (yn, 0) cospa,Scospn>0 u mA 
'b, € DE (n, 0) — cos pba >> cos py > 0, nonyuum 


2 


4 - . 
Sg \ II (re) | cos p8dd > SSP". >) Usk (pin : 4 + O(r?). (4) 


(4 
0 fesi<r | ey / 


Jlepan uacTb (4), oueBHf~HO, He mpeBEuaerT mir), sh(pln(r/|c|)) > 
> pin(r/|c,|) u O(r?) =0(T (r)). Mostomy m (r) > N (r) cos pn + 0 (T (r)). Or- 
cioya, yunTpiBan m(r)+N (r) = 2T (r) + O(1), nerKo nomyuaem (3). 

B jflabHeiwiem orpaHwvuuMca culyuaem R= oo, He OroBapHBaxA 9TOFrO: 
oco6o. Iloxaxxem, 4To ecu B (1) NOMOKUTD N= 7/(2p) H Ky 3aMeHHTb Ha 
<n, TO mpu BBINOJIHEHHH (2) Mower O6pITb d(f)=0. Jlelicrsutenbuo, Ana 


f(z) = B(z*), rae 
sin a, 


co co 
B(z) = | a Ap = | a, | e’*k — 00, One Os ait, a ee 
ae 1 — z/a, ane 
m (r)=o(r?) BHe  HeKOTOpOrO MHOKeCTBA KOHeEYHOH JorapHdMH- 
yecKOH Mepbl, KaK 9TO cCJleqyer U3 OfHoro pesymbTaTa Xelimana (*) **;. 


* Tlomb3yemcaA ClyuaeM BHeECTH HCMpaBsenne B (3), B bopMyHpoBKax TeOpeMbl H CeACTBUA: 
3 HY2KHO YTBep2KLaTb TOJIbKO CyMlecTBOBaHHe mpegena lim T (r)/r4, a He Ero MOJIOXKUTEbHOCTD. 
T—>0o 
*« Ecru mpeqnonoxuTp Z| a, | —!sin a,-In (2/sin a,) < oo, To m (r) = o (rP) 6e3 HCKMOUH- 
TeJIbHOTO MHOKeCcTBA (5), 
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‘B TO 2Ke BpeMa 3a cueT BHIOOpa |@z| MOXHO MOOHTHCH, YTOOBI xXapakTepH- 
ctuka T(r) yloBseTBopssia ycCOBHAM a) uM b). OrmeTuM TakxKe, 4TO Ch 
gmiomombio B(z), ucnoub3ya Teopemp! 2.7 uw 2.1 u3 (°), MOHKHO MOCTpOuTbE 
IIpHMepbl MepoMopuHbIxX (yHKWHK c (p, 0)-pasfeNeHHDIMM HYJAMH VM TOJIO- 
amu, y KoToppix T(r) /r?—>0 u d(f) =0. 

MoxHo oka3aTb, YTO Mpu O<yH< 2/(2p) M BHIMOMHEHHUM yCJIOBMH TeO-§ 
pempt 1b) MoxeT ObiTb 6(0) = 6(cc) =O. ITO cpasy BHITeKaeT U3 CefytO- 
mero yTBepxkfeHun. Ilyctb p—Hellemoe unc0, /><p<co; & u B —mpo-} 
H3BOJIbHbIe jJeHCTBHTeIbHbIe UHCa. CyllecTByeT MepomopdHaa B Z=£ oo| 
byHkuusa f(z) Mopsgka p, BCe HyM KOTOpoH JIeKaT Ha Jyyax argz=o Hf 
argz=a-+a/p =o, HM BCe MOMOCHI Ha Jyuax argz=—B u argz=—B-+ n/p—B,, 
quia KoTOpon 6 (0) = 6(co)= 0. Ilocrpoum sty d@yuKunti. Ilyctb {p;} — Mono-f 
TOHHO BOSpacTalollad MOCeLOBaTeJIbHOCTb MOJIOKHTCIbHBIX UYHCe] Takas,§ 
YTO Pj+1/pj > 00 Upuj — co. Ilycrb gy (2)(¥e(zZ)) — KaHOHMYeCKOe NpousBefeHnue 
poma [p] c HyAMH BO BceX TOUKaxX Bua nVP, n= 1,2,..., monafarw-| 
WX B ([Po1, Pej) (Monagaiomux 8B [poj, Pej+7));.°] = 12 
O6o3sHauuM =e & (Z) = @; (Z) Ze (2). Mckomont dyHKunet ABJIAeTCA 
f(z) = @1 (ze**) By (ze?) {Bo (ze—*?) Bo (ze—**1)} 1. + UroObl moKasaTb, TOR 
5(0, f)=0, mpenerasum — f (2) = g (ze) g (ze) {5 (ze“*) gy (ze#%8) 
X So(ze—“*) go (ze—**:)}"1. YunTeIBaa u3BecTHOe (*) ACHMMTOTHYeCKOe TpescTas-| 
sleHve lisa g(z), NOJyYHM, YTO BHE KpyXKKOB C WeHTpaMu B HyIAX G(z) =— 
= g (ze—“*) g (ze) Cc HyseBOH JMHeHHOM MJIOTHOCTbIO crpaBelIHBOF 
In| G (re*) | ~~ 5 sin p (p —a)-r? (mpu ME(o, o,) u In |G(re’*)|=o/(r*) npul 
‘p€[a,, 4+ 20]. C ApyrolicTOpoHbI, MOXKHOMOKa3aTb, YTO AIA r; © (P2j—1 »Paz) 
TaKUX, TO Fj/Px1—>0O HM Paj/tj—>co mp j—>co, In|ge(rje*)| = 
=o(re). Orciona cueqyer, uTo m(r;, 0, f(z))=o(r%) u, B cuny T(r, f) >| 
> Cr’, 6(0, f) =0. AnanoruqHo RoKa3bIBaeM, 4uTO 6 (oo, f) = 0. 

IIpu y= 0 MbI He B COCTOAHHM NOCTPOHTb aHaOrHuHbI mpumep, Ooviee: 
TOTO, IipefcTaBJIAeTCH BeEPOATHBIM, YTO CMpaBesIHBa CJIelylollaa rumoTesa. 
Ilyctb tua cdynKunn f(z) KOoHeYHOrTO TOpAyKa BBINOJHeHbI yCIOBHA Teope- 
MBI 1b) uw n=O. Torga 6(0, f) >0 u 8(co, f)>0. Mbt B cocTosHHu O-f 
Ka3aTb STY THIOTe3y TOJIbKO MIpH HEKOTOPHIX JOMOMHUTEbHBIX MpesNomoKe-F 
HHAX. 

Teopema 2. I[Ilycmb eolnoAnstomca yCcaoeua meopemol 1b) u cywyecmeytom 


makue nocmosnnole NX >1 ul >p>O0, amo Onn ecex r>fo bblnoANAemcA 
N (r)/N (Ar) >w. Toeda 


2 {1 + % (A) u} cos py __ sh(pIn&) | 
2 Tea pe tapes py =~ pian = | 


UroObl noka3aTb 9TO, 3aMeTHM, ¥TO shx/x ABAeTCA MOHOTOHHO pacty- 
wel pyHkuvet oT x E[0, co). Sto NosBoOMHeT TOUHEe OWeHHTb MpaBy!o yacTb 
B (4). JleicrBuTenbHo, | 


pe ody sh(plnte/| 2) = p24. D) eee en le 


| ¢y [<r | ey |<r/A r/A<S| ey] <r 

h (p In 4) 7 r r 
ee ee dele In = 
~~ pink (tenn. Lol Peri ley | 


= % (A) N (r/h) +N (1) > {x (4) + IN (1), 1 > Aro. 
Hanee paccy2KJeHHa MpoBopsTcaA KaK TIpH oOKasaTeNbcTBe Teopemp! 1, 
CnenctBue 1. Ecau 6 ycaoeuax meopemot 24 = 0, mo (0, f) >0 
6 (00, f) 2 Q. 
J\eiictauTenbHo, B 9TOM cayyae us (5) caeqyer 
d (f) > (2+ 2x (d) w)/(2 +.% (A) pw) =p(A, p) > 1, 
M, CleOBaTebHO, 


80, f) VO, W—olS0, bloc, Pw, ph IoD, 
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CaeactBue 2. Mycmo Onan gynkyuu f(z) KonNe4Hozo nopsxOKa Pp éBbLNOA- 
suomca ycaoeua meopemul 1b) u n=O. Toeda Ona ecex r€[1, oo), 3a uc- 
KAIOUCHUEM BO3MOICHO MHOOKeCN6A C 6epXHell AOeApuqmuyecKoli nNAOMHOCMbIO 
< 2p IndA/Inu?, A> 1, 1 > p>, eonoansemca 

ee or aan) ST) 

m(r, ov) > (p(d, p) —1) T (r) + 0(T (0). 

J\ia oKa3saTembcTBa JlocTaTOUHO MoKa3aTb, YTO BepxXHAA sorapudMuye- 

“ IJIOTHOCTh MHOKecTBA G (T. e. lim sup {slorapudmMuyeckan ioe 

(1, r)}/Inr) tex r, roe N(r)/N (Ar) <p, He mpeppnuaet 2p In A/Inp, a 

S MpOBeCTH paccy2KAeHHA KaK MPH WOKagaTebCTBe TeopeMbl 2. Pasyme- 

cA, Clesctbue 2 MOxKeT MpeACTaBIATh HHTepec TOMbKO IPH TAKOM BbIOOpe 
Pevieiaee. 0, aro. 29 in A/lnp V< fs 

Sees, emje OMHy TeopeMy, CBASAHHy!O C TeMOH CTaTbH. 

Teopema 2. Ilycmo y yeaott dynKyuu i (z ) poda co >p Sl ece xyau 
lexcam eHymMpu HeKomopoeo yena C BeepllunHoli 6 z=O U pacmeopom npu 
wevemHom pp cmpoeo menowum n/(pt-1) u npu uemHOM p Cmpoeo meHoULUM 

Pm (2p) 7} a/(p + 1). Toeda (0, f) > 0. 

Alia cayyad, Korga gece nyu f(z) JexKaT Ha OJHOM sJy4e, BbIXOJAILeM 
E z=0, 9TO yTBepxeHHe ObINO MoKa3aHO QApeem Uu Pykcom (7). Hoxa- 
ATEJIbCTBO TeopeMbl 3 HOsyYaeTCH C NOMOMbIO HeEKOTOPOH MOuduKalMH 
weToya 3TUX ABTOPOB. 


YxRPOpomcKnh rocyapcTBeHHbIi Tocrynusio 
YHHBepCcuTeT 14 XI 1960 


UMTHPOBAHHAA JIMTEPATYPA 
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MA, Edrei, W. H. J. Fuchs, Trans, Am, pee ee 292)(1959), SA, AJ T ote ne 
be pr, Uss. Burcu. yue6u. gapey., MaTem.. Ne 4, 67(1960). *W. K. Hayman, J. math. 
pura et appl., 35, 115 (1956). ’A A Tonpa6e pr, Ykp. Matem, xypu., 11, 210 
W959), °& A, A. Toubacgepr, Vy, B. OctposcKknii, Yu, 3an, XapbKoEcK, roc, 
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MATEMATHKA| 


MW. W&. POXBEPL u M. ©. KPEAH 


K TEOPHH TPEYIFOJIbHbIX NPEJCTABJIEHMH 
HECAMOCOITIPS)KEHHbBIX OMEPATOPOB 


(ITpedcmaereno axademuxom A. H. Koamozopoesim 23 XI 1960) 


1. ByanbHetinem -§ o6o3Hayaer cenapadebHOe PUbOepTOBO NpOCTpaHcTBo, FP 
kt — HOPMHpOBaHHOe KOJIbILO BCeX JHHEHHbIX OTpaHHYeHHbIX OMepaTopos, # 
NelicTBy!lOWlNX B §; ©.—GaHaxoBo MpocTpaHCTBO Ecex BHOHe HelpepbiB- 
HbIX ONepaTOpoB c OObINHOH HOpmoli | A |o = sup (| Af|/|f |) (A € Go). / 


€ 
Ilycth A€€qo; yepes sp(A) (n= 1,2,...) Oyem o6o3HadaTb 3aHyMepo- 
BaHHbIe B NOpAyKe yOblBaHHA Cc yYeTOM HX KpaTHOCTel COOcTBeHHbIe 4HCIa h, 
HeOTpHaTesbHOrO onepaTopa (A* A)", | 
Kak uspecTHo (*), COBoKynHocTb G, (I< p<co) Bcex onepaTopos 


A€ Goo, MA KOTOPbIX >) sP (A) << co, OOpasyeT OaHaxOBO IIpocTpaHCTBO C 


Hopmon | A|, = (2 st (A) 


n 


Tlyctp Il = {tq} — npoHsBO/IbHaA HEBOSpacTalollaA NOcJeOBaTebHOCTS 


HONOKUTEMbHBIX YHMCe Takada, YTO lima, =O u Pia = oo.  Torla » COBpay 
KyMHocTH Gy u G, ecex onepatopoB A(€ Go), WA KOTOPbIX COOTBeTCT- 


BeHHO | A | = sup (ds (A) > m] <0, |Alz = 2) Mn Sn(A) < 00, o6pasy-% 
1 1 f) 


10T 6aHaXOBbI pocrpancTBa c HOpMaMH | Aly 4H | Als. 
OoosHaunM yepes ©! sambikanve B Gy MHHeaa K BCeX KOHEYHOMEPHBIX | 
onepatopos. OxaspiBaetca, Bcerga (9) =- Gy. | 
Bee BBeeHHbIe MpocrpaHcTBa G Bone HeMpepbIBHbIX ONepaTOpOB sAB- 
JIAKOTCH JBYCTOPOHHUMU CaMOCOMpAXeHHBIMH Healamu B HK. 
BaxkHbIM cylyuaem npocrpanctBa ©, ABAAeTCA MpocTpaHcTBo ©,, THe 
Q = {(2n—1)7}°. Dro mpoerpancTBo Oblm0 BBefeHO B  paccMoTpeHue § 
B. HW. Mauaessim, KOTOpbI BbIACHMJI €rO CYULeCTBeEHHY!IO POJIb B pa3JHUHbIX § 
Boupocax. BBefeHve 3TOrO WpocTpaHcTBa TOCJIyxXHJIO TOJUKOM K paccMOT- ff 
peHHio OOWIMX Mpoctpancts Gy, SM) nu ©, wv ycTaHOBMeHHIO CBA3H Mey | 
HHMH. 
Teopema 1. O6tuuli eud aunetino2d HenpepoieHoeo qbynkyuonana F (X) 
6 ©, 2de G—oduno us npocmpancme G,, Sp (l< p<), SM, Gz, Oaemca 
—dopmyaot F(X) =Sp(A*X), ede A— npouseoarcnoii onepamop uz npocmpan- 
cmea S*, coenadatwweeo coomeemcmeenno c KR, Sy (qi?+pt=1), S., Sn, 
npuwem 


[F | = sup ((F (X)|/|X le) = | Ale. 


Takum o6pasom, mpoctpauctsa WR, GS, (qi+pt=1), Gz, So skBMBa- | 
JIGHTHbI MpOCTpaHCTBaM, COMpPA2%KCHHBIM COOTBeTCTBEHHO K lpOcTpaHcTBaM 


G,, Sp (1 fxs co), SW), Gr 
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Hospim B STON TeOpeMe ABNACTCA JIMIUb yTBepxKeHue, Kacatouleeca | Mpo- 
a. Gn, OS u G,; ocTampuble yTBepKJeHHA M3BeCTHAI U3 padoTHl 

. Helimana u P. Ulatrena (+). . 

Ilyctb © — ofHo 3 BBeJeHHBIX MpoOcTpaHcTB; Tora MHOx«KecTBO SG Bcex 
| eels oi omepaTopos u3 © sBiaerca BellecTBeHHBIM NoxnpocTpar- 


gr5oM mpoctpanctsa ©. ConpsxKxeHHbM K s06omy MpocTpaHcTBy S Oy net 


‘coorBetcTBytoulee mpocrpaucrso S*. B npoctpauctse G BBesem HOBYIO HOp- 
My |H\e;x, TomonorMyeckH SKBUBAaJIeHTHY!O UCXO{HOH, Nomaras \Alex= 
= max (/H* |e, |H~\¢), rne-H*, H”> —s3aumMuHo optoroHambHble HeoTpuma- 
‘TeJIbHbIe OTepaTOpbl, Pa3HOCTb KOTOpHIX paBHa H. OToi HopMe B° conps- 
OxKenHi0M WMpoctpanctse Oyyer oTreyaTb HopMa |H |es.x» =| H*|e«-+ | A |e. 
2. SamKHyToe (B CMbICIe CHJIbHOH CXOJMMOCTH) MHOXKECTBO OpTOroHaJIb- 
“HBX poektopop {= {P} Has0pem WeMOUKOL, eCMH OHO COepxKUT TIpO- 
Fextopp! O u / wn yaa m00nIx AByx mpoextopow P,, Pr,E$ mu6o P< Po, 
u6o Ps< P,. Mapa mpoextopos (P,,P3) (Pi< Po} Pi. € 9) HasbIBaeTcaA Pa 3 p br- 

OM Wenouku 9, ecu Aa moOoro npoextopa P€$ amu6o P<-P,, mn60 
P a ioe . ; 
Pa3mepHocTb mosnpoctpauctsa (P,— P,)§ 3Ha4eHHi MpoeKktopa P,+ P, 
HasbiBaeTCA p-ASMEPHOCTHIO pasppiBa (Pi, Ps). ‘ Wenouka §), He: HMeronulaA 
HH OMHOFO paspbIBa, HasbIBaeTCA HEN pe pb BHOH. 

Ilenouxa $} Ha3bipaeTcd MAKCHMAJIBHOH, CCM OHA He ABJAeTCA pas 
BHJIbHOH YacTbIO HHKaKOH Apyrol wenlouKyH. ‘Makcumampuaa Wenmouka Xa; 
pakTepu3yeTca TeM, 4TO HOO OHa HellpepbiBHa, HOO BCAKHHM ee PaspbIB 
OWHOMepeH. . 

Byjlem ropoputb, 4TO Wenouka P absneTcCA COOCTBeEHHOHM wenouKon 
“onepatopa A, ecu Bce nofnmpoctpanctBa PH sBsstoTcH HHBapUaHTHEIMH 
“oTHocuTesibHO A, T. e. PAP = AP (PE). 

Beakui onepatop A&G. OOmataeT xOTH Obl OMHOH COOCTBEHHOH. MaKCH- 
MaJIbHOM wenouKol (cm. (* *)). 

Pa3s6ueHUeM oO LenouKH J Has0BeM mOOy!lo WenouKy, COCTOAULyIO u3 
KOHeYHOTO 4vCNa MpoeKTopoB Py9< Py <...< Pph u3 §. 

Ilyctp F (P) — npounsBospyHan onepatTop-syHkuuA, ONpefseteHHaa Ha Le- 
‘nouke § HM MpuHuMalowlat sHaveHua 13 Go. Ecau gna Hekotoporo A€ Sq 
1p mi060M € >O ualigqetca pasOnenne 6, wenouku  Takoe, TO WIA, BCeX 
| pasOnennit 6 = (P; }eT) Oe 


aa 


2 


. 
F 
: 


fl 


ous (Q))(Pr— Pia) — Al <e, | 


KaKOBbI Obl HH ObIIH pH 3TOM ONepaTopHl Q;EN, yAoBMeTBOpAtoUlHe Hepa- 
peHcTBaM P;_4»<.Q;< P; (j= 1, 2,..., 7), To 6Oynem mucaTb 
$ 
A=\ F(P)aP 
‘ $ 
‘wu OyfeM TroBopuThb, ITO HHTerpad, CTOAMIMH CpaBa, CxoguTCH. 

Beakuit BObTeppoB onepaTop Y (T. e. BCAKHH BHONHE Hen pepbIBHbINi 
-onepatop Y c efHHCTBeHHOH TOUKOH cneKTpa A = 0) JomycKaer cxonameeca 
10 HoOpMe Goo MpescTaBsenne 


Y =2i\ PxaP, | (1) 
‘ / $ 
Fae X =Y,=(X— X*)/2i — MHuMaA SpMHTOBa KOMMOHEHTa ONepatopa Y, 
i;  — IpoHsBOJIbHad MaKCMMaJIbHaa COOCTEeHHaH Lelouka onepatopa Y *. 


* STo mpesowenHe BLITeKaeT H3 TeopembI M, C, Bpogcxoro (4), KOTOpbIH BMecTO MpHHATO- 
© ecb onpesedeHua uuTerpaa (1) mo [atyHoscKomy HCXOMMI H3 ONpeseeHHA, CBAZ3aHHOrO 
3 MpemBapuTeNbHOH MapameTpH3aineH wenoukn Sf, 
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Odpatuo (cp. (4,5)), ecH AA HeKoToporo X = X*€@©G. uHTerpan (1) 
CXOMHTCA 10 HOpMe Goo, TO Y ABMACTCH CMHCTBEHHBIM BOJIbTEPPOBbIM OMe- 
paTopoM, oOmagaioulum co6cTBeHHO wWenoukoh $ H MHHMOH KOMMOHEHTOH 
Y yus= Dee 

HeoOxoquMbIM yCAOBHeM JIA CXOMHMOCTH HHTerpadia (1) sBasetcs 
ycJIOBHe 


(P —Q) x (P—Q)=0. (2), 


rae (P, Q) —NpovsBOuIbHbI paspbIB Wenouku $f. 1 
Ilyctb 9) — Mpon3BoJIbHad HenpepbipHas WenouKa. PaccMoTpHM oOMmepaTopbl 


F(X) =F (X;9) =| PXaP, 8(X)=8(X; 9) =i\ (PX dP —dP XP). 
$ 3B 

O6a onepaTopa 3aMKHyTbI B ©. H MMeIOT OfHY H TY %e OONaCTS onpese- 
neHua 9. 

Jina pcex X€9° "F (F (X)) =X u S(S(X)) =X. | 

Teopema 2. [Tycme ©; —odxo us npocmpancme Gp (l< p<), S, Hin 
G,, a Sj; — 00K0 uz npocmpancme Gp (1< p<), SM. Ecau npocmpan- | 
cmeo SCD u omobpasxaemca onepamopom J nenpepoleHo @ npocmparcmeo 
Gu,mo S,CD u omobpascaemca nenpepoleno onepamopom J @ npocmpan- 
cmeo © O6pamuno, ecau npocmpaxcmeo Gi, omobpascaemca one- 
pamopom J HenpepeleHo @ npocmparcmeo GS, u eolnoAnsemca OonoAHu- 


meabnoe ycaoeue J (K)\— Sy, mo SCD wu omobOpastaemca nenpepoieno one- } 
pamopom J 6 npocmpancmeo G11. 

B o60ux cayuaax us Oeyx onepamopoe J (SG; Gu) u JF (S,—S), 
NopowcOeHHolx Onepamopom JF npu aImux omobpaocenuAx, eMopoii aeAnemca | 
CONPANCEHHOLM K nepeomy. | 

B cayuae G;= ©, meopema ocmaemca cnpasedaueoti, ecau 6 ee dopmy- © 
Aupoeke npocmpaxncmeo GS; 3samexumoe HA Sq. 


TouHoO Taka 2%Ke TeOopeMa MMeeT MeCTO JIA OMepaTopa S. 


3. Tlourn ne u3smMeHaa paccyxkgenuit u3 Teopempr 2 13 (5), MoxHO To- § 


YUHTh Cyepyrolee ee yTO“HeHHe: 
Teopema 3. //ycmb A — 602ravmeppos onepamop c A; € GS; moeda 


|Ala <=] Auf | Arlax <2 Ash (Ar= (A + 4%). (3) | 


IMU oueHKu mouHole u Oocmueatomca, Koeda A; — OOHOMepHobLt Onepamop. 
J{o6aBuM, 4TO WIA moOoro caMocompsxKeHHOrO OnepaTopa H € ©, u upo- 
H3BOJIbHOrO &€ >QO HalifeTca BOJbTeppoB onepatop A c Ay =H Taxol, uTO | 


4 2 
[|Ala2alArh—e, | Arlax = ees 


Ecau onepatop H = H*€©, (H€G.), TO Bcerga HaliqeTcH BombTep-— 
pop onepatop A@ Go c Ay =H. 

Ha ocHopanuu Teopempt Xapan — JIutrrappyga — Molin — Beiina (8,7) ua 
COOTHOWeHHH (3) BbITeKaeT, UTO 


n 


YA <We(gapey) (= 12.9 4) 
Dien < Deg) O= 12.9 (6) 
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tie f(t) (O<¢ < co) — MpOn3BONbHAA NOMORKUTeMbHaAA BhINyKMan pyHKUNA, 
faa KoTopoh f(0)=0. Wpu ofnomepHom Ay Bo Bcex cooTHomeHnnsAx (4) u 
(5) uMeeT MecTo 3HaK paBeHCTBA. 

| OrmetuM, HakOHel, 4TO ecrn XEG,, a P—npon3BobHaA wWello4uKa, 
fe poms HeEOOXOMHMOMY ycuIoBHIO (2), TO HMeeT MecTO TOUHAA 
onenKka |J (X; P)la <|X |r. 

, 4. CoyeTaHue Teopem 1, 2 uw 3 MNpHBOsuT kK BaKHOMY pe3ysbTAaTy 
B. WM. Mataespa, cormacHo KOTOpOMy JIA BCAKOrTO CaMOCOMps2xKeHHOrO (a 
SHauHT, H HecaMOcomips2KeHHOrO) onepatopa X€©6. u mo6on wenouKkn 9%, 
lyqoBueTBopsiomlelt ycuosuto (2), uHTerpam (1) cxogquTcH K HeKOTOpomy one- 
patopy Y (€©..)* H wMeeT MecToO TOUHAaA oleHKa 


co 

s;(X*) +s(X-) : 
| Sa Te RA (X = xX é Gq). 
—< 
STOT pesybTatT Obit nonyyeH B. M Mataepbim uHbimM MmyTeM. 
Hepapeuctso |J (X;$)lo<|X |, Ha ocHoBaHuH TeopeMbI 2 NosBosser 


“JONOMHUTH pesyJIbTaT B. H. Mataepa crefyouleH TOYHOH OleHKON 


———z, 


[TF (X)oo< |X lo (XESy). 


Moapascknl § dusnan Hocrynuso 
R Axkayemuu HnayK CCCP 23 XT 1960 
Oyecckui HH?KeHEPpHO-CTPOHTe/bHbII 
HHCTHTYT 
UMTHPOBAHHAA JIMNTEPATYPA ; 


1R,. Schatten, A Theory of Cross-Spaces, Princeton, 1950. * H. Apou- 
tiattiu, P.Cmurt, Martematuxa, COopn, nep., 2, Ne 1,1958 3 wh, A.C a x #0- 
Bw 4, 3B. Barcmmx yueOu. 3apex., Marematuka, Ne 4 (8) (1959). aM Gap po re Kk wu; 
YMH, 16, B. 1 (1961), * H.W. Toxéepr, M.T. Kpeuwiu, JAH, 128, Ne 2 (1959). 
®H. Weyl, Proc, Nat, Acad, Sci, USA, 35, 408 (1949), *G, Polya, Proc, Nat, 
Acad, Sci, USA, 36, 49 (1950). 


/ 
; 


| 


| * Jlo sToro cxofuMocTb HuHTerpavia (1) Oblma yctanopsiena M, C, Bpogckum (4) aia Ksacca 

G1; apTopamu cnepBa Jin Klacca Ee (°), asaTeM IH BCeX KJlaccoB Sp (0<p<oo), Hocnennnii 

| pesyulbTat BMECTE C pe3yJIbTATaMH 1, 2 NOKMabiBaJicA aBTOPaMH pcentio 1959 r, Ha V Bcecotos- 
HOH KOHepeHI[HH 10 (yHKUMOHaBHOMY aHalu3y B Baky, 
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MATEMATHKA |} 


A. A. QE3HH 


PASJIAUHbIE THMbI HHBAPHAHTHBIX CHCTEM 
NPOCTEMWEN CTPYKTYPbI 


(IIpedcmaeneno axademuxom C. JI. Co6oaesvim 18 XI 1960) 


B cratbax (1,”) Obi paccMOTpeHbI rpaHWUHble 3aauv JIA MHHBapWaHTHbIXx 
QJJIMNTHYeCKHX H THunepOomM4yecKHX CHCTeM, T. e. JIA CHCTeM, JieBad WacTb Ff 
KOTOPBIX JlOMyCKaeT 3aMHCb C MOMOLbIO OepaTOpa BHelIHerO AudppepeHUMpo- | 
BaHua d M MeTpHuecKH compsKenHoro c d onepatopa 6 (°). Onepatopri d ud, & 
paccMaTpHBaeMble B OOACTH 9BKMHAOBA IpOCTpaHCTBAa, ABJIAIOTCA MpOcTO AUd- 
bepeHI{HaIbHBIMH OMepaTOpamMu Cc MOCTOAHHbIMH Koad puunentamu (1). Ho mpu 
MCCJIelOBAHHH TpaHHYHBIX 3aad HX MHBAapHaHTHbIM XapakTep, T. €. BOSMOK- § 
HOCTbh 3aaHHA HX Ha MPOH3BOMbHOM PHMAHOBOM MHOrooOpa3sHH, OKa3bIBaeTCa | 
BeCbMa’ CYIILeCTBeCHHBIM. ; te 

HactToslad cTaTbaA mpecselyeT Web MOKa3aTb, YTO 3alac HHBAPHaHTHbIXx 
CHCTeM, JOMYCKarolluxX H3y¥eHHe C NOMOMIbIO paspaOOTaHHbIX. IpHeMOB, BeCbMa 
WIMpOK HM J{aJleKO He HCYepMbIBaeTCA TEMM KCTPOFO JJIJIMNTHYeCKMMHY HM «CTPOTO 
runepOommuecKuMM» CJly4aimMu, KOTOpbIe ObluiM paccmoTpeust B (7,”,°%). 

1. lapa6onuyeckue ypaBHeHHA THNa ypaBHeHUH Ten JO- 
IpOBOMHOCTH HW «monmypacnaBlnveca»y) napaOonmnueckune 
ypaBHeHua. Cpenu npocteimx cucTem nepBoro nopsfKa C JBYMA HenKs- 
BeCTHBIMH PyYHKUMAMH OT JBYX He3aBHCHMbIX TePeCMeHHbIX, TIOMHMO, CHCTeM 


oe) S Meee dl o Po 3 
Dju+ Doui=f, — Dut Dues CP eens 
(rae TIJIEOC COOTBETCTBY€T IJJIMNTHUECKOMY , a MHHYyc runepOouHuecKOMy 


ClydaiM, MHOrOMepHble aHaJIOrH KOTOPbIX PaCCMOTPeHE! B (1,”)) BCTpeyaloTcA 
CHCTEMBI 


; } (1) 
—Dyu+ u =f; —D, u == 


re B MepBOM Karxkoe rlaqkKoe pelleHue OMHOPOMHOM CHCTeMbI yOBJeTBOpAeT 
YPaBHeHHIO TeNJIONPOBOAHOCTH, a JIA BTOpoH («NosypacnaBllelica») xapak- 
TepHa CJleAyioulad YepTa: XOTH OMHO3SHAYHAA Pa3pellIMMOCTb (pH COOTBeTCT- 
BYIOWWMX TpaHWM4HbIX YCJIOBHAX) 3alMCaHHbIX YypaBHeHHH TpPHBMaJibHa, 
oOblyHoe SHepreTHYecKoe HepaBeHcTBO (omeHuBatoulee L>-HOpMy pelieHus 
uepes Ly-HOpMy MpaBol yacTH) AA Hee He MoxeT OpITb ycTaHoBseHo (4). 

AHasoroM neppoii 43 cuctem (1) np mMpo“3BoubHOM n (4uNCHe HesaBucH- 
MBIX TI€PCMCHHBIX) ABJIAeTCA CHCTeMa (” 4eTHO) 


0 2 1 al 1 0 0 

du + du du =f, ou Su =e, 

2 4 3 3 1 2 2 

du+é6u —du =f, du+éu tu =f, 

Ss) oe ee MP Ete eee (P) 
i f= n—3 n—3 n— n—1 n—2 n—2 
du+éu —du =f, dut+édu+t+u=f, 

ui—2 i n—l 
du SC eae 2 
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qe, Kak u B(?), 0=0/0x", a onepatophi d, 6 jelicTByioT MO MepeMeHHbIM 


p 
1 ...,x7*-1 Ha KOBapHaHTbl (CHCTeMbI (PYHKUMH) U, 3aBMCALIHe OT Xx” Kak OT 
Napametpa. HerpyHo mpopepntb, TO Karkoe rlayqkoe pellenue OAHOpOsHOH 


uctemp! (P) ynopseTBopseT ypaBHenuto (dé + dd) tt + au = 0, T. e. Kayan 
; Dp 


KOMNOHEHTA KOBapHaHTbl U YOBJIETBOPAeT YypaBHeHHIO TeNMONpOBOHOCTH. 
le MutTepecHO OTMeTHTb, 4TO CHcTeMbI (P) Hu cucTempI (T), NpHBefeHupie B (*), 
(BCKPbIBAIOT CBA3b Me2%KY SIMMMTHYECKMM H NapaOo/IMYeCKMM MIM runepOown- 
MecKHM ciyyaiMu JIA cuctem l-ro nopsgka. MspecTHo, uTo ecaHM mpocto 
‘Ipunucats IipOM3BOJHbIe NO «BPeMeHH» K cucteme Koim — Pumana, To Touy- 
SMTCA «HeEXOpollad» CHCTeMa, He NpuHhaexKallan HH K OMHOMYy H3 KulaccH- 
Yeckux TuNoB. Mexyy Tem, ecum o603HaunTb Yepes K aaMntHuecknit 
‘onepaTop sieBoH uacTH cucTempl (K) B('), AeficTByiomul B (m— 1)-mepHom 
Upocrpanctse, a yepes K* —copMaybHO cCONps>KeHHbIM oOMepaTop, o603Ha- 
MUTb Ww, UW COBOKYNHOCTH. BCeX KOBapHaHT HeyeTHOH HM veTHOM cTeneHu 
COOTBETCTBEHHO (T0-lIpexKHEMY PaccCMaTPHBaeMblx B (nN — |)-mMepHoM MpoctTpaH- 
Tse HW 3aBHCAWMX OT x” KaK OT TlapaMeTpa), TO cucTema(P) mMoxer ObITb 
gee KpaTKO B Buse 


a 


Ku~du=f, Kiw+u=f, (P) 
a cuctema (T) u3 (?).B Buse, . 
7 ? Ku—du=f, K'u+du=jf. (T) 


 CucTema, aBssioulascd OGOOuleHHeM BTOpOl u3 cucTeM (1), BO BBeJGHHIX 
O603HaYeHHAX HMeeT BUT 


. ee Ku—dou=j, Kiu=f. (P) 


Kpome Toro, MOXKHO pacCCMaTpHBaTb CHCTeMbI, Mosyuatoulveca U3 (P) 
. vere 
-3AM€HOH HEKOTOPHIX H3 OU“ Ha UB JeBOM CTONONe WH, HaOOOpoT, HeKO- 


p p 
‘TopbiX Ww Ha Ou B MpaBoM croOue. B meppom cayyae MbI Oyfem nomyyaTb 
: pp 

«OOJI€e SIIHMTHUHbIey CHCTeMbI H, B Mpesene, 3aMeHMB Bce Ou Ha U, NONyINM 


p 
(cuHTaa, UTO WU He 38aBHCHT OT ae) HeEOMHOPOWHYy!lO JJIJIMMNTHYeCKYIO CHCTeMY, 


OXBaTHIBAIOWNY1IO OJHOBPeMCHHO BCe KOBaPHaHTbl KaK YeTHOH, TaK HW HeyeTHOH 
Pp Dp 
cteneHu. IIpH 3ameHe uw Ha Ou NOMyyaeTcH «Oonee runepOomM4HAaA» CHCTeMa, 


qaioulan B lpefese cuctemy (T). AHanorM4uHo MOxKHO paccMOTpeTb H CHCTeMBI, 


3aHHMalolive MpomMexKYTOUHOCe NOsIOwKeHHe MexKy cHcTeMaMH (P) u (P). 
* fins Bcex NepeuncseHHbIX CHCTeM MOryT ObITb yKa3aHbl KOPpeKTHble rpa- 
‘HHUHBIe 3aaun B O6NacTH 9BKIMAOBa MpoctpauctBa Bufa V Xe, rye 
_V — o6,1acTb Cc rilalKoH rpaHullel, a e — eMHMUHbIM oTpe30K. JoKa3aTesb- 
CTBO TeOPeM CYILeCPBOBAHHA HW CJMHCTBEHHOCTH OOOOUIeHHOrO pelleHHA Mpo- 
BOMMTCA MO TOMy %Ke MwiaHy, uTo u B(*): V onouHAeTCA MO 3aMKHyTOrO 
-pumMaHoBa MHorooOpa3sua M, na M Xe ycTaHaBsIMBaeTCA OMHO3HauHas paspe- 
-UWIMMOCTb CHCTeMbI, a epexof’ K rpaHHyHOH 3ayaue B HCXOAHOH OOsacTu 
OCYUIECTBJIA€TCH PaCCMOTpeHHeM MOJMpocTpaHcTB UYeTHbIX. HJIH HeYeCTHBIX 
KOBapHahHt. 

| Uro6bl NOACHHTb CKa3aHHOe, MpHBeseM SABHYIO 3aMHcb cucTembI (Ps) 
‘(n = 3). Ona umeer Bu: 


} 
| 


0 2 ‘ 0 0 
D,u-+ Dou — D3, = fi, — Du, — Deg + u =f, 


0 2 2 2 
| Du aed Dyu— Dotty i fos Dts eee Dotty + u= fe 


0 2 
Ecam BO BTIOpOii Nape ypaBHeHHH 3a4epKHYTb UW, uU, NOMyuaTCH ypaBney 
0 2 0 2 


2 2 
Hun (Ps); ecw 3aMenuTb u, u Ha Dgu, Dzu, nonyuntca runep6omuyecKa 
cuctema (T;). Ecau B meppoli nape ypaBHeHu 3ameHHTb Dt, Dells Ha 
U,, Uy HW CYMTaTb, YTO UW He 3aBHCHT OT X?, NOMYIHTCH SMNTHYeCKad CHCTeMa 
¢ XapakTepHcTHyecKHM onpefemmTenem (€?-+ €2)°. Ecam 3auepKHyTb 4eHbIE 
0 2 
c npousBogzHolt D3; H uNeHbI U, U BO BTOPOH Tape, TO Npowsolipfer pacuien-— 
jieHHe Ha WBe (pOpMasbHO CONpsAxKeHHbIe (pH n= 2 OTWHUAIOMIHeCA JIMUIb 
3HaKOM) cHcTembl Kou — Pumaua. 
Ecaun V—xpyr msockoctu x!, x? c rpanuueh S, To jaa cuctempl (Ps3),| 
HallpHMep, OJHO3HauHO paspelllHMa TIpH moOoH mpapoh uactu u3 Lo saqayal 
C TpaHHuHbIMH yCJIOBHAMH 


9 


u's =U, cos @ + Using |s = 0; (I's)| 
uy Peers = Us len = ave (Cy 


0 0 
re @—nosspup yron. IIpu 3amene u ua Dgu jfodaBaseTca ycnoBuel 
0 \ 


i 


U|~ 9 = 0, pH 3ameHe Du, Ha Uy, CHHMaeTCA MepBoe u3 ycnoBuH (LT). 
2. CucTeMbI CO CTPpyKTypoH, He 3aBHCAMeH OT pa3zMep-F 
HOCTH NpoctpauctTsBa. Jia Bcex paccMoTpeHHbIx cuctem (K), (T), (P), | 


(P) Oblla XapakTepHa CJlelyoulad uepTa: CBOHCTBa HX TIpH JOOOM 7 OCTaBa- 
JIMCb H€H3MCHHBIMH, HO BH] ypaBHeHHH pH Nepexoge of n kK n-+ | MeHasica, 
Tak KaK MeHAJIOCb, HallpHMep, U4HCIO BXOMAUMX B CHCTeMy KOBapHaHt. | 
Mexkiy TeM, MOcKOJIbky onepatopp d u 6 onpefeseHbl pH MOOOM Nn, BCAKast 
3alHcaHHasl C HX MOMOULbIO B f-MepHOM IIpocTpaHcTBe CHCTeMa aBTOMATHUeCKH 
aeT HeEKOTOpy!O HOBy!O cucTemy B (n -++ 1)-mepHom curyyae. IIpapya, cuctembl, §, 
MOJIYYeHHbIe TaKHM COpas0M U3 cHcTeM (K), yxe He OyyT OONalaTb CBOH- 

CTBOM OJHO3HAYHOM paspelIHMOCTH I1pH mOOOH MpaBol uactTH u3 L,(cp. (°)), 


HO JIA «IpOfosKeHHBIX» cHcTem (T), (P), (P) HeETPyHO YKa3aTb KOppektT- 

Hble PpaHHuHble 3sayaun. SamMeTuB elle, YTO ECM He OTOMKECTBIATh NB yKa- 
3aHHbIX CHCTeEMAX C Pa3MEPHOCTbIO MPOCTpaHcTBa, TO HH3INaA CTeNMeCHb BXOAAMINX 
B CHCTeMy KOBapHaHT MOxXeT ObITb OOJbIMe HYJA, MOXKeM CBA3ATb C CHCTemolt ff 
(P), HanpHMep, cJlexyioujHe cucTembI (i HeyeTHO). 


Pp pt2 p+l p+1 pri p Pp 
dw +60 —dOw =7, 60 +0 =f; 
p+1 p+3 p+2 p+2 
zylkt citeatanld he th ELS at Sty do +60+ 0 ie 
p+i—3 p+ti-l p+i—2 pt+i—2 
O. 420 0° =O 0, = ee oie een 
Pat pre p+é p+i—2 p+é poet pata 
0) =) Wey ae ie d wo» 4-603 ton = afr 
rye { MO%KeT NPHHHMaTb 3HaveHHaA |,...,2—p, a p—3uHauenna 0,1,...,n—i. 


Anasornunpie «][BYXHHCKCHbI€ BapHaHTbl) MOFyT ObITb BbIMMCaHb! AIA CHCcTeM 
(T) u (P). Kak ormeyanocb, fist BceX TaKHX CHCTeM MOryT OBITh yKa3aHbl 
KOPPeKTHbIe TpaHH4Hble 3ajauu. 

3. [pa KnaccuuecKux npuMepa. IlockonpKy zucdepenmuambupie 
onepaTOpbl KJlaCCHYeCKOrO BEKTOPHOFO aHaJH3a ABJIAIOTCH UaCTHbIMH TIpHMe- 
paMu onepatopos d, 6, ecTecTBeHHO NOCTaBHTb BOMPOC, Kak BbITAAAT WHHel- 
HbIe CHCTeMbI ypaBHeHnit 1-ro Nopsjka, BCTpevatollMecd B pasJIMUHbIX pasyenax 
(DH3HKM HM 3allMCbIBaeMble B BEKTOPHOH opMe, C TOUKH 8peHHA MPOBOAUBILUXCH 
paccmoTpenul. B KayecTBe yYacTHYHOrO OTBeTa Ha 3TOT BOMpoc NMpuBesem 
ipa lpHMepa. 

epBblit — ypaBHenua Maxkcpenna. SanucaHHble B Tak Ha3bIBaeMoli 
4-mepHol (bopme, 7. e. Aut KOCOCHMMeTPHUeCKOrO TeH30pa 9/IeKTpOMarHUTHOrO 
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ona F,,(°), B Clyyae TOA B NycTOTe NpM OTCYTCTBUM 3apAOB OHH HMeIOT 
Hil (KOHCTAHTHI MOJIO2%KeHbI PaBHbIMH |) 


2 2 
' dF=0; 6F =0, (2) 


me onepatop 6 BbluHcseH B JOpeHueBoh Metpuke. IIpopenenHoe B (7) pacien- 
leHHe (pH HalM4uHH BpeMeHH) OMepaTopoB d u 6 B TOUHOCTH COOTBETCTBYeT 
lepexofy OT ypaBHeHult (2) k Hx OObIUHOH 3-MepHOH dbopMe, B HHBapHaHTHO!i 
lamlHcH MMeIOuUleH BU 


PEAS dp SOMO) 2 die 0 

-+#dv=0, v—«du=0, 

es ; (3) 
d+u=O0; Odie A) 


| IIpu nepexoge or (2) kK (3) MbI nonomKHIH Re (i, 0) (?) H, 4TOObI MMeTB. 


leno TOJIbKO C BeKTOPaMH HIM 1-KOBapHaHTaMH, —_ = ee ). Bepxuue ypas- 
genus (3) faloT OObIUHbIe COOTHOMCHHA Js BrOh GE a HW)KHHe — paBeHCTBO: 
ay Jt yjuBeprenuni. 

Bropon | lipHMep — ypaBHeHHA YTHApOAHHaMHKH (JIHHeapH3OBaHHble) Js 
3patiaiomeica »*HyKocTH (7,8). B Hamimx oO603HaYeHHAX OHH HMeIOT BUA 


1 W L 0 1 0 1 0 
du—*(uAk)+dp=f;, ndp—sdv—f, (4) 
re 1 = 0 B Se HeCXKHMaeMOH *KUAKOCTH H Y= l AA CoKHMaeMOH >. 
' 5 p HeEH3BeCTHBIe; Ae Ae BeKTOp, He 3aBHCAILUA OT BPpeMeHH. 
Pa3paOoTaHHble TiIPHeEMbI HCCJIETOBAHHA HMHBAPpWaHTHbIX CHCTEM OKa3biBaloTcH 


BeCbMa yOOHKIMM TIpH paccMOTpeHuH rpanHMUHbIX 3aqay IA ypaBHennii 
(2) —(4) um HekoToppix ux oOoOmeHHH. 


MatematuyeckHit uncTuTyT HM, B. A. CrekvJioga Tlocrynusio 
AxagemHu Hayk CCCP 11 XI 1960 


UMTMPOBAHHAA JIMNTEPATYPA 
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Jloxaagn Axagemun nayr CCCP 
1961. Tom 137, Ne 5 


E. B. AbIHKHH u M. B. MAJIFOTOB 


CJIYYUAMHOE BJIYSKAAHHE HA FPYNNAX C KOHEYHbBIM HCO 
OBPASYFIOUIMX 


(ITpedcmaseaexo axademuxom A. H. Koamoeopoeoim 18 XI 1960) 
1. Ilycrb G—rpynna.c KOHeYHBIM YHCOM OOpa3YIOMIUX Qj, A2,-.-,4m™ 
HonowkumM a_; =ay' (i= 1, 2,...,m). IlycTb 3afanbl HOMOKUTeMbHbIC! WHC IAap 


\r 
m \ 


p(g,h)=O0O B ocTanbHEIx cmyyaqx. B xacTHocTu, ecu oOpa3yrollve® 
Qy, Az,..-,Qm KOMMYTHPYIOT Mexy coOoH mM MexKy HHMH HeT HUKAKHX 
ApyrMX COOTHOIMeHHH, Mbl TOJlyyaeM H3yyaBleech MHOFHMM aBTOpaMU CJly-f 
yaHHoe OulyxeHHe MO m-MepHoH pellerkKe. c 

B. gaMeTke Jia clyyaliHoro 6jyxeHua Ha rpynmax C KOHeSHEIM YHCJIOM 
oOpasyloulux H3y4aeTcaA TpaHuia MapTuHa Hu CTpOATCH BCE MOJIOMKATEIbHbIC 
rapMonnyeckHe (pyHkuuH. Kpome Toro JoKa3biBaeTca ofa oOOmlad Teopemafi 
O TapMOHHYeCKHX (PYHKUHAX Ha MHOKECTBAX C TPaH3HTHBHOH HHJIbMOTeHTHOH § 
rpymnoh mpeo6pasopannit. 4 

2. Ilyctp E — nekoTopoe KoHe¥HOe HIM CyeTHOe MHOKeCTBO.. PacemoTpum 


omHopoguyto enh Mapxosa ua E c BeposTHocTamu Mepexona p(x, y) (x, yEE,} 
p(x, y) >0, >) p(x, y)=1 waa Bcex hl @Myukuua f(x) Ha E nas3pi- ff 
YEE 


BaeTCH. TapMOHHYeCKOH (OTHOCHTeIbHO p(X, y)), ECM ANA s1060r0 x€E] 
DP (t, vi (y) =F). ro 


Teopema 1**. [Tycme G—nuaonomenmnaa epynna, mpaxsumueno 
deticmeyroujasn Ha mHoocecmee E. Ilycme wa E sadana nenpueodumaa yeno 
Mapkoea c eepoamnocmamu nepexoda p(x, y), uneapuanmHotmu omuocu- } 
menbHo G(m. e. p (gx, gy)=p(x, y) Ona ecex géG, x, yEE). Toeda} 
BCAKAA O2panUdeHHasd eapmonudecKkan MyHnKyun Ha E nocmoanna. 

JloKas3aTeJIbCTBO OCHOBaHO Ha CJlefyloulel semMe: 

Jlemma 1. Ecau G—npouseoavnaa epynna, a ece ocmanonole ycaoeun | 
meopembl | evinoAHeHbl, mo mba OepaHudeHHan eapmoHU4ecKan yAKYUA Ha | 
E nocmosn#wa Ha Kaaccax mpaxK3umueHocmu E omxocumensno yenmpa Z 
2pynno G. 

HokasaTeabcTBo nmemMMu. Ecau f[(x)—rapmonuyueckan dyHkuMa 
u |f(x)|<CC gaa pcex x€E, To ana Kaxgoro géZ p(x) =f (x) —f (gx) 
TakxKe TapMOHMYeCKad (byHKWMA, MmpHuem npH moOnx xG€E u m>O | 


3 outs EP) (ee ee 


* & 2 
Onpefetenua anre6panyecknx NOHATHH, HCMOMbSOBaHHbIX B HaCTOAMeH 3aMeTKe, CM., 
Hampumep, B (?), 


* 
na cnyuaa, korgza E — m-MepHad pelleTKa, a G—rpynma Bcex ee MapasienbHBIX nepe- 
‘HOCOB, 9Ta TeOpema Obila NoKasana A. M JleonTopuuem, 


1042 


~ Jlonycrum, 4TO SUD DAU = = M >0 (aHanoruynHo paccmaTpuBaetca caryuali 


ap (— (y)) = — int (y) > 0). Bo3pmem N Tak, utoOnr N-M /2> 2C. Jina 
[Rosoro n<N ae Takoe k, >0, sto p(x, gtx) = P, > 9 [aA JuO- 
ro xE€E (p(x, y) oOosHayaer BeponTHocTh mepexoma u3 x B y 3a k 
baron). O6o3HayHM p = oe Ilyctb p(x) >(1 — p/2) M. Torga nonyaum 
| 4) M<ete)— Bohs y) 9 (y) < pe (g™x) + (1—p) M (n<N), 


N-1 
| one o(g" ee =") SuauuHt, OO p(gkx)>2C, u mp nonyunan 


i. rye Z,.—wentp rpynmst G;; (Mb cuutaem G, = G). 
jepylla Ha3bIBaeTCA HUJIBIOTeHTHOM rpynnow Ksacca n, ecu Gp, = fe}, XOTA 

ini = {e}. Byfem. pecTH foKasaTebcTBO MHAyKUMeH m0. 7. Ipuin=0 
a3 = {e}, mpocrpaHctTBo' £ cocToHT 43 OAHOH TOUKH M yTBep»xKeHve TeOpeMbl 
puBuasbHO. Jlonyctum, uTO juia Bcex m<_N tTeopema sBepHa. JloKaxKem 
copeMy MWA n= N.. Jina svoro 3ametuM, u10 G="G/Z. aBaaeTcA HUsJIbMO- 
reHTHOIi _Ttpynnon Kslacca N —1. Hasopem op6Outamu rpynnup Z nmoxMHoxe- 
oTBa mpocrpaHcTBa E, wmewune Bug Zx (x€@£). OOo3HayMM MHO?KeCTBO 


opour vepes E. 3amerum, uTo cymMa >) p (x; zy) 3aBMCHT Jub OT OpouT 
z€Z 


2x, Zy, HO He OT CaMHX 9uIeMeHTOB %,'y.. OOo3HaqHM STy cyMMy uepe3 
p(Zx, ZY). OynKunsa p(x, y) (x, YEE) HeorpuuatenbHa u fit smo6oro 
KEE pai p(x, i= = 1. Ee moxkHo pas vaeet Kak epexoyHy!o (byHKILHIo 
GEE 

HekoTopofi nenpusozumoli enn Mapkosa B mpoctpanctse E. Ppynna_ G 
Welictsyer TpaH3HTHuBHO B EL u ocTaBlaeT HHBapHaHTHOl dynKuuo p(x, Y). 
Iyctb na E jana orpannuenuad rapMonuueckad dyHKuns f(x). [lo seme | 
(Ha MOCTOAHHAa Ha Kaxkqoit op6ute Z. Ilostomy dopmyuia } (Zx) = = f(x ‘) onpe- 
Reser YHKUHIO Ha E. Sra PyHKUHA orpaHvyeHa H rapMOHMyueCcKaA OTHO- 
cuTenbHo p(x, y).. Ilo npeqnonoxeuuio uH,yKUMM Ona MocTosHHa. CrepoBa- 
TeNbHO, (PyHKUHA 7 (x) NocTosHHa Ha E. 

Teopema 1 nepecmaem O60i1mb 6epHoti, ecau omOpocumbo mpeboeanue 
HuNonomeHmHOCMU epynnel G. TaK, ANA cNyYaiHOro ONyKMAHMA Ha cBoOo]I- 
HOH rpynne c m oOpasyioulumu (m> 1), rye Aaa Bcex i p, = 1/2m, MomKHO 
ONpeeNHTb HEMOCTOAHHY10 OrpaHHdeHHyl0 rapMOHUYeCK 10 (PyHKIMO (opmy Jon 


fi 
if 


‘ ej re) a0; f(z, Qi, - - -Q;,) = »} (Qm —1)F’ eCJIN Pee 0: 


i} 


. { 
f(a, aj, . ee oe Om ecuH i; <0, 


PAE Az, 6.6, Q;, — MHHUMaJIbHaA 3alWCb JJIEMeCHTa g ¢ 


3. O6osHayHM yepe3s u(x, Y) BEpOATHOCTb, BbIMAA U3 Xx, KOFa-HHOyb 
nonacTb B y. Jina cmyualHoro OyxKaHHA MO rpynme c KOHeYHbIM UYHCJIOM 
OOpasyiOllMX BePOATHOCTb U(X, Y) HHBAPHaAHTHA OTHOCHTeJbHO JICBbIX CABHTOB 
u(gx, gy) = u(x, y). 

Teopema 2. Cayuatinoe Oayxcdanue Ha ceobdodHoli epynne c m> | 
cb pasylolumu — neeosepamuaa yend MapxKoea. Beposmnocmu u; = u(e, a) 


* Mpl roBopuM, uTO G;...4; CCTb MHHHM@JIbHad 3allvCb 9ueMeHTa g, CCH g = @, .. a; 
n n 


H g HCJIb3A MpefCTaBUTb B BUC MPOM3BELeHHA MeCHbIUErO YeM N YMCA OOpasyomUx, 
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oOpasyiom eduxcmeenHoe @ o62acmu U={0<u<l; i= ay WAGE 5 
pewenue cucmembl ypabHeHuu 


JlokasateapcrtTsBo. HerpyyHo mpopepWTb, 4YTO BEPOATHOCTH U; VOB} 
JleTBOpsIoT cHcTeme (1) MH, eCIM wenb HeBosBpaTHa, TO {u;}EU. Tonoxn 


F (x)= 1+ (m@—1) x SVE 4p, pp 0X) = 5 (— 2 + Vi oe 


t=1 2p_; 
Jlerko npoBeputp, uTo ecun F (y) = 0, To uo; (7) (6 = 41,..., =m) — pemenu 
cuctempt (1), Qamerum, uTo F(x) Bbinykia BBepx, F(0)>0, F’(0)>0 
F(1) <0. Nostomy watigerca ofHO HM TONbKO OHO YUCIO 7 E(O, 1) Takoe, 
uto F (vy) = 0. Bcepo3Moxuble HaOopbl BeposiTHocTeH p, (i =41,...,im)} 


ganonHaioT (2m — 1)-mepupiit oTKppITHIt cumnsekc T. HerpygHo noKa3aTb, 
uTO y= ‘7(p) ABAAeTCH HenpepbIBHOH cbyHkuneH oT pET. Crano ObiTb, 


HelpepbIBHbI TAK*Ke PYHKUHH 0; (p) = v; [y (p)]. Ovepnano, v;(p) > 0 a08 Bcex p.| 


O6osHauuM Yepes gq TOUKY T c KoopyunatTamu p, = 1/2m(i= +1,..., £m). 


HenocpenctBeHHo mpoBepsetca, To U(q) = max 0; (q) =1/(2m—1). [oxa-| 


2%KeM, 4YTO U(p)<_ 1 gauia Bcex p. JlelcTBHTeIbHO, B NPOTHBHOM cuJlyyae Mia] | 

HMewH Opt v(p®) = 1 azna HeKoToporo p°€T. M3 cucrempi (1) BbirekaeT, uTo}) 

vu; (p°)= 1 ans Bcex i. HerpyaHo NoKa3aTb, 4TO AA Bcex x 1— >) p,0-«(x) =x.) 
i=—m 


Tlonaraa x = ¥(p°), umeem 1— >) p,=1—)) p,v_:(p) = y(p)>0, urof 
MPOTHBOpeyHT Npesnosowennto. Mrax, v;(y) oOpasylor pemieHue cucTembpt (1), 
mpuHaqexkamee oOnacth U. Ilyctb tTenepb v;—npousBombHoe pemenuel 
cuctembl (1) u3 o6nactu U. Tonoxum 7 = 1 — >» p,v-z. Jlerko BugeTb, YTOF 
O< yeelu F(y)= 02 Suauur. 0, =v, (7). 


Ilycrb {v;} €U — pemenne cuctempt (1). Tlono*xum Ui, tp = Usp ++ Ui, EY 
onpefetumM dynkunio f(g) (gEG) hopmynamu: f(e)=1; f(g) =v-4...-1,7| 
4 Pe Se : dine Sth eee + tn ® 
CCH Uj, > U_z, HIM eCIH v;,,= 0, 11 <0; f(g) = ct 
: m v, » (2m—1) 
; ‘ ( hk=1 41--:2r 
ay mm U-i,...—in ar hOm at STE B OCTAJIBHBIX CJYUaAX (a:, auch a; ae 


Urn 6 3. Cp 
MHHMMaJIbHad 3anucb g). HerpygHo BuyeTb, uro f —HenocTOAHHaA MOoVI0- 
KATE bHaAd TapMoHuyecKkan (byHKkuns. Tlostomy (cm. (+), ctp. 446) paccmat- | 
puBaemMoe Cyydalinoe Oly2xKaHve HeBO3BpaTHO. 
4. Ilyctb G—rpymnna c KoHe¥HBIM 4HCIOM OOpasyiomlnx. IIpeqnoso%«KuM, | 
uTo culyyalHoe Olyxenue Ha G HeBo3BpaTHO. PaccMoTpuM ero TpaeKTopuio | 
X1, Xo,...,Xn,... HW BbIOepeM ANIA KawKOrO ZeMeHTa X, KaKY!O-HHOyJb 
erO MHHHMAaJIbHy!o 3sanHcb. Tpaektopua c BeposTnocTbio | snub KOHeuHOE | 
HCO pas NonakaeT B @, NOSTOMY HalifeTcA TakOH HOMep Ny, ITO MHHHMAJIb- 
Had 3aNWCb BCCX X_, IPH nN > ny HauMHaeTCA C OMHOH MH TOH 2%Ke COpasyrolliert 
d;,- Iloce MoMeHTa n, TpaeKTOpHA NMUb KOHeUHOe YHCIO pas MonaLaer B aj, . 
HOSTOMY, HauHHasl C HEKOTOPOrO MOMeHTa fg, TlepecTaeT MeHATbCH BTOpas 
o6pa3yiomlan az, UT. J. EctecTBeHHO Ha3BaTb OecKOHeuHOe COBO £ = Qz,, Qj,,-- 


TOUKOM FpaHUUbl, M CUNTATb, YTO NOCMeNOBATeNbHOCTL Xp, CXOMUTCH K Es 
Beckoweynble copa (Tak 2%Ke Kak KOHeUHbIe) MOBepraloTcA eCTeCTBeHHOM 
MCHTHPUKALMH, BbITeKAIOUeli U3 3aaHHbIX COOTHOMeHHIi MexK]y OOpa3ytio- 
muMH. B cuny sto HJCHTHPUKALMA Mpemem MocNeqOBaTebHOCTH x, He 
3aBHCUT OT BbIOOpa MHHHMAaJIbHOH 3anucH JIA 3JIEMCHTOB Xp. 
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pO. Merpuka Maptuna B cba3s0zom mpocrpanctse £ npoxsBobHoli Henpu- 
OAMMOH CueTHOH Wenn g. ie sajlaetca cbopMysloli 
4 


WGsz) to (2X) u(c, z)u (Zz, y) 
wes) | abeey a icy) 


d(x, y)= 
‘i 2€E 


| (2), (2) 


ne C—HeKOTOpbIH anemeHt FE, A(z) >0 u >, id (Z) << co. Daz0po0e mpoctpax- 
2€E 

(TBO MOMOMHAeTCH MO STOM MeTpuke. Pa3noctb I mexyy nonogwHenuem E u 

? HasbiBaeTcA rpannueH Maptuna (). 

JlerkO Noka3aTb, 4TO AIA CyualiHoro OnyKaHHA Ha cBOOOLHOM rpyn- 
le c m o6pasylomlumu pacctosuue Maptuua * mexfy JByMsA nocmeqoBa- 
IbDHOCTAMH 9SJIEMeHTOB CTpeMHTCH K HyJIO Tora HM TOJibKO TOrfa, Kora 
fMcO COBMAaAalOuluxX CHayasla OOpa3syIOWWNX B MHHMMAaJIbHOM 3allHcu 3uleMeH- 
0B TOCwefOBaTeJIbHOCTeH CTpeMHTcA K OecKOHeyHOcTH. Orciofa culepyer, 
fro rpanuija MaptuHa copnafaer c rpaHHuel, moctpoeHHoti B n° 4. 

_ 6. Teopema 3. /Tonoxcumearonole eapmonudeckue QyHKyUu OAA CAYyLati- 
Yo20 OAYoCOaHUA HA CeoOOOHOli epynne Cc m oOpasyioljumU noAYy4aIomcaA no 


bopmyae: 
> i (e) eae 
fi—1 
iui ee LJ CSS a 
f (ai, - .-G,)= ' ui ALS Up tipi tt Pte, a apelin, UE. Vii ey (3) 
Une gm: 0), 
20e 
7 m 
\ i} 
bh Vi» Vi, Ue oes ya Veen ‘ce DF MY ip = 0, 
i=—m fp=—n 


Bie Vien) igen — Vignilpecy Vey eacdR ead). 


HokasatenbctTsBo. Cormacuo (') Bce MoOO*KUTebHbIe rapMoHHue- 
ekve (PyYHKWHH NOyyarotTcA no dopmysie 


SA (x, y) 
| Ce ras (4) 


re {1—TMpOH3BObHad KOHeCYHAH Mepa Ha OopeseBCKHX MOMMHO*KecTBAX 
rpanuupt IT. Kanxypii anemeHtT € u3 L[ OfnO3HaUHO 3anHcbIBaeTCH 
BBUe Qj,...@j,..., THE jr+ jrpizO (k= 1, 2,...). Tlomomxum §6€ A eae 


eciM B 9TOH samucn fp = ,..., jn =in. Tyctb Bz, = VN A,,, Biy..ig = 
. A;, iil te Asie 
_ Ilyeth *=a;,...a@;,. Tora nogputTerpaibHad dyHkuna B (4) paBHa 
eee Sy SL “Mae? = eee, Ie aba et eet 
r, i ee es Lahore ee pune (k I, ae ) BaP “y Ln 
Ha A; eg Honaran v= wp(L), Vij.ty = W(Ad,...ip)s umeem (3). 
SamMeuauHne. Beakaa rpymna G c oOpa3yiOlUlHMH Qj,..., Am H3OMOpdHa 


dakTOp-rpynuie cBoOosHOH rpymmbl G c TeMH 2%Ke OOPa3yIOULUMH TO HeKOTO- 
poMy HOpMasbHOoMy flemuTemio0 N. MuoxecTBo Bcex rapMOHHMYeCKHX PyHKUMA 


Ha G mogyyaercs, eC paccMoTpeTb rapMoHMyecKkHe CyHKUHH Ha G, Mo- 
CTOAHHbIe Ha KiaccaX cMexkHOocTH G no N. 


MockopeKuh TocyfapcTBeHHLIt YyHHBepCuTeT Mocrynuo 
um. M. B. JlomMonHocosa 16 XI 1960 


IWHMTHPOBAHHAA JIMTEPATYPA 


eee oob, J. Math -and Mech, 83, 433(1959), 2 A.T. Ky pom, Teopus 
rpynno, M,, 1953, 


* 3a cB opmye (2) mpHHATa eMHHHIa e rpynnue, 
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Jloxaaygn Akagwemun nayx CCCP 
1961. Tom 137, Ne 5 


MATEMATHK Al 


WH. A. ABPATHMOB 


O CNEKTPAJIBHbIX ®YHKILMAX HEKOTOPbIX KJIACCOB. 
CTALLMOHAPHbIX TFAYCCOBCKHX MPOLWECCOB 


(ITpedcmaereno axademuxom A. H. Koamoeoposoim 25 XI 1960) 


1. Ilyeth x (¢) — cTanonapHpEllt rayccoscKuH mpouecc. Odo3HauuM yepes| 


ge’, o-anreOpy coObirni, nopowyeHHylo BenuunHamu x(t), a<t <b. Toso- 
paT, 4TO Mpolecc x(t) OOMaqaeT CBOHCTBOM CHABHOrO NepemMelih- 
BaHwa (1), ecav Ip t—oo 


sup |P (AB) — P(A) P(B)| = a(x) J 0. (1). 


0 


Aem? .,. Bem 


BpmomHenve (1) o3HauaeT, 4TO pH OOMbUIHX T COOBITHA, ONpeyeusemble | 
HayaJIOM H KOHILOM mipouecca x(t), CTaHOBATCA CaO 3aBHCHMBIMH. 


B paOorax aptopa (*,°) McHoub30Bas0cb TakxKe CJlefyrollee ycOBHe OCsa- | 


SeBaHHA 3aBHCHMOCTH Mexyy Meo, MP: mma smo6oro BEM c Beposnr- 
HocTbIO | 


(P(B| me.) —P(B)|<(t) | 0 npu t 00. (2).| 
B HactosileH 3amMeTKe (bopmMysMpyeTcA px, TeopeM O CBOHCTBax crek- 


TpalbHow dbyHkuun F (4) rayccopcKoro mpouecca x(t), yaonerBopsroutero: If 


TtpedonaHHnaM (1) uu (2). Tak Kak ciekTpasibHas. dyHKuua F (A) rayccos- 
ckoro npomecca, OONapaioujero cBolicTBOM (1) uuu (2), a6comoTHO Herpe- 
PbIBHa, HMKe BCIOAy OyfeT HATH peub He O HEH, a O CMe€KTpasbHOH MNOT- 
HocTH (c. 1.) f (4%) = F’ (A) mpouecca. | 


2. Teopema 1. J[za mozo umo6e: cmayuonapHolli eayccoecKull npoyecc | 


x(t) yOoeremeopna ycaoeuto (2), HeoOxodumo u. Oocmamo4no, “mobo npUu 
AocmamouHo OOALLULUX T,T >>To, G-AN2COPoL Moo, MP. Go1au Hesaeucumol. 


TlepeckasbiBaad yCsIOBHe HesaBHcuMOcTH o-asreép Moo, MP Ha cHek- 
TpaJIbHOM A3bIKe, NpHeM K CJieLyIOuleMy BapHaHTy Teopempl 1: . 
Teopema fle Jlaa mozo umobet dynkyua f (dX) Oolaa c. n. cmayuonap- 


HO2O eayccoecKoe2o npoyecca, yOoerzemeopsioujeeo ycaoeuto (2), HeoOxodUmO Ui | 


docmamo4uHo, umobol OHA OblAAa Keadpamom MOOYAA HeKOMOpOeo mpueonHomem- 


pudecKkoeo NOAUHOMA — 6B OuckpemHom cnywae, uUAu umoObt OHa Oolla YeAOLE | 


mpancuenoOenmuol. yAKyUuel aKCNOHeHYUaAoHO2O muna ¢€ noKasameAAmMu 


SSK oo, Neompuyameaonok u cymmupyemoli Na (— oo, 00), — 6 Cayyae | 


HenpepoleHoed BpemeHU. 


3. Teopema 2. CnexkmpaasHaa naomnocme f (hk) cmatuoKHapHoeo eayc- 


coeckoeo npoyecca x(t), obnadatoujezo céeolicmeom cuAbHOZO nepeMmeMueanun, 
He umeem paspele0e nepeo20 poda. 


IIpu NokasatTeipetTBe aTOM M CJeAyIOULNx TeopeM cyleCTBeHHBIM oGpasamy | 


HCHOJIb3yeTcH MOsyueHHoe B (4) HepaBeHcTBO 


a(t) <p (t) <'2m0 (1), 
= E(§ —E£) (n—E) 
PAT ie SU UN DE Se LA ad baa tl Uae 
a ce ne VE (—E EP E (ny —E nn)?” 
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lll 


an b F 2 
e wepes Mq OOosHayeHa 3aMKHYTaA MMHeMHaA OGom04Ka (B CpeqHeM KBa- 


paTH4HOM) Bemn4unH x(t), aCt<b. 
_ Teopema 3. Ecau f(k)—c. n. cmayuonapnoeo eayccoeckoeo npouecca 
¢(t), OO2adatoweeo ceolicméom CuAbHOZ0 nepemewusanus, mo Ora ecex 5 > 0: 


lim f (A) & — do l® = 0, 


AA, 


UHbLMU CAOBAMU, HEBO3MOICHO, 4umobol 
Limnafi(hey i. = No Piacioa. 
A>A, 


Boaee moeo, ecau Ha HeKomopom mHootecmee A 


lim f(A) [A — Ao 8 = 00, 


Ady, AEA 


mes (A (| (Ag —€, Ao + €)) 


7 =): 


lim 
&>0 
4. Ha30pem NOpAAKOM, BeEpXHUM NOpAAKOM, HHKHUM TO- 


PAAKOM HyAA hyo PYHKUUMH { (A) cooTpercTBeHHo: 


, 
ee log f (A) 
Ee eee ianik tal: 
if ra fee es log f (i) 
; Bia) En Fog hte t) 
POgetim et 


sor, 10818 — ho | 

' Teopema 4. Ecau f[(A)—c. n. cmayucHapnoeo eayccoecKoeo npouecca, 
OOnadatolwMeeo CBOLICMBOM CUAbHOZO NepemewtigaHUuA, mo meHOYy sepXHUM U 
HUOCHUM NOpAOCKOM HYAA ho GynKyuu f (dh) NenpemMeHHO Aescum Yenoe uem- 
‘HOE 4UCAO 


Oe) = Char (Ny), A= 0, 1,..., 26, 


ar on, 


mM. €. HACMOAMU NOpAOOK HyAA hy Rk(Ao) modem GoM MOABKO YeAwLM LL 
demHom **, 

- SameuanHne. Ecnu x(t) —ctTauuonapHpl rayccopcKHi nporecc, o6a- 
| flaioulu CBOMCTBOM CHJIbHOrO TepeMellivBaHHA, TO Cc MOMouIbIO (3) merKO 
MOKa3aTb, 4YTO HalifeTcA TakOW mpomexyToK (—7, 7), To 


inf E| x (0) —& |? = 0% > 0, 
E 


2 


Wiis 


rye inf Geperca no Bcem €, NpHHafwexalluM 3aMKHYTOHM (B CpefHeM KBajpa- 
THUHOM) JIMHeEHHOH OGouiouKe BennunH x(t), t >T. 

Tlostomy v3 pesysbtatop A. M. Sirnoma (°) Qua mpoueccoB c jucKper- 
bIM BPeMeHeEM TlOlyuaeTCA CJleWyioulaA MOMOMHHTeJIbHaA XapakTepucTuKa 


HyJieH ux Cc. 0.: 
Ecau fj (’)—c. n. cmayuonapHoeo eayccoecKoeo npouecca x(t) ¢ OucKpem- 
bim epemenem, t=..., —1,0,1,..., o6nadatoweeo ceoticmeom cuAvHozeo 


CpemMewulueaHusA, mo cytecmeyem maKoll NOAUHOM 


ns 


ae aa 
= 


j 


P(e) = Y onpeerh 


0<k<T 


* O7To ompeseienHe mHe yka3ai A. H. Kommoropos. 
** TIpHBogumMasd 3yecb opmyIHpoBkKa Teopemb! 4 mpHHaniexutT A. H. Kovsmoroposy, 
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“4MTLO 
Ci 
\ SECA di < oo. 


—T 


IIpuHouty rmy6okyio 6narofapHoctb A. H. Kommoroposy 3a psx, WeHHbIX 
3aMeyaHHi. | 


JleHHHrpaycKHH rocyapcTBeHHLIH YHHBepcuTer {loctynuio 

um. A, A, KqaHosa 19 XI 1960 
UWHMTHPOBAHHAA JIMTEPATYPA 

1M, Rosenblatt, Proc, Nat, Acad, Sci. USA, 42, 43:(1956), * UW. A.M 6 pam 

ramos, J[AH, 125, Ne 4(1959)) ® HW. A, AOparumos, Bectu, JITY, Ne 1 (1960). 


4A.H. Konmoropos, WO, A. Po3auop, Teop, Bepostu, u ee npHMmenen., 5, B. 3 
(1960), ® A.M, Araom, YMH, 4, B, 4 (1949). 
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Woraagn Akagemun nayxr CCCP 
1 1961. Tom 137, Ni 5 


_MATEMATHKA 


JI. WH. KAMbBIHHH uw B. H. MACJIEHHHKOBA 


: 0 PEWEHHW MEPBOM KPAEBOM 3AJA4M B ILEJIOM 
JIA KBASHJIMHEMHOFO NMAPABOJINUECKOFO YPABHEHHA 


(ITpedcmaeaexno axademukom C. JI. Coboresoim 12 XI 1960) 


' B uwactosmel pa6oTe u3syyaeTca TepBad KpaeBasl 3aaua WA KBa3HJH- 
‘BefiHoro napaOomMyeckoro ypaBHeHHA Bua 


. OL ‘Ou 
= Pa Aj; (%, Dares + Sb ty pes ee iG dpb, XJtL) wlll) 


, . 
5 » J=1 


Pre yu = (du/Ox,, Ou/Ox,,..., Ou/Ox,) B HelluMMHApuyeckux oOmactax D. 
[Pemrenvem ananornuHon 3ajaun (ripu 0; (x, t, wu) = 6; (x, t)) 3anumanca A. Dpun- 
(MaH, yCTaHOBHBIUHH B cTaTbe (') alpnopuyio (1 + 6)-onenky pemenusa I 
KKpaepol 3aauu JA WHHeHMHOrO MapaOojMuecKkoro ypaBHeHus. Ojnako mpH 
orpaHvyeHHaAx, HaslowKenHpix A. MpuymManom ua /] (x, ¢t, u, W), CymlecTBOBa- 
HHe pellieHHA JoKa3saHO B MasioM (110 JT). Mbl paccMoTpHM Borpoc o cylte- 
(CTBOBaHHH HW eMHHCTBeHHOCTH pewleHus | KpaeBol 3aauH Aa ypaBHenus (1) 
'B IleIOM, T. €. IPH Mpon3BosbHoM 7’. 

Ilyctb D ectb (n + 1)-MepHas OOnacTb MpocTpaHctBa (x1, X2,..., Xn f) = 
= (x, ¢t), ofpaHHyeHHasd JByMsA rHlepmmocKkoctamu t= 0 un t= T >O0 u 3aMK- 
HYTOH MoBepxHocTbw S, JexKalllei Mex,y 9THMH runeprsocKoctamu. Ilyctp 
'Q — ocnopanue D, T. e. 2 =D) {t = 0}. Ha30pem HopMasbHOH rpaHutlert 
OnactH mMHoxectBo T=S|[jJ®. Cornmacnoo A. @PpuyMany (+) BBenem cue- 


AyrourHe HODPMBI: 
lol = sup jv(x, fl, ole =lole + Az (el, 
(x, t)ED 
| 0 (P1) — 0 (P2) | 


HP? jo] = su ‘ 
Se cept tld (Pan PD" 


Tie paccToAHHe MexKjly JBYMA TOUKaMH 12m (x4, Bis. i Rat UU Pst) Xenon 
sy Xai ‘t) ompefeneHo C MOMOLLbIO 
, 


n 
\ 1/2 


d(Py, Ps) =(D) G— m+ |#— FI) . (2) 
ch 
Jlanee, 
n a D 
; ) 
oP. = 12+ |e, 
i= UN (oe 
| n a 9 \° 
: v v 
; Pere = lP IR, at DQ Ox: Ra 
ct ESI? a 


} 
1, OrnocutenbHo 6oKoBoli nopepxHocTH S pesuoslaraetcs, YTO OHA MOKET 
ObITE MOKpbITa KOHeEYHbIM 4HCOM cchep W;, UpHyem B Kamo cdepe W; no- 
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mayan B Hee KyCOK MOBepxXHOCTH Sj fonyckaeT Wa HeKOTOpOrO i TIpe,t 
cTaBJIeHHe BHjla 
x= A(x, Xo, ++ +) Mi, Mitty + + +9 Xn3 ty); 
(*45 Xa, «0 +) Kimty Ki41y + 2 +r Hrs t) €2;, 


rye dyHKunsa A umMeer Ha LD; MpoMsBoAHbIe M0 xX, MO 2-ro NopsAKa BKINOUK 
TeJIbHO, YLOBeTBOpsIOMNe ycnoBuio Tempyepa (c MoKasatesem a; 0<a< | 
MU TepBylo MpousBo_Hy!o mo ¢, Take YAOBMeTBOpsIOMLy!O ycu10BHIO lenplep 
(c MoKa3aTesem a), IpHuem paccTosHue Mexay TouKamu P, (x,t) u Po(x, a 
B ycopuu Tenpyepa Oeperca u3 (2). Kpome Toro tUpefnosiaraetca, YT 
Oh/Ox, wa XL; yRoBNeTBopset ycuosnio Jlunuimia c OObMHBIM paccTosHHe 


p(Pi, Ba) = (x (x; — x2)? + ( Salt 6 


Ilyctb KBa3HJIHHeliHbI onepatop L Bs (1) napaOonuuen mpu (x, t)éD, 


T. €. JIA BCeX JeHCTBHTCJIbHBIX BEKTOPOB (Aq, Ag,..-, An) 
ft 1 ; 
a 
Dy) Gayla, 1) 0h; SD ee (4 
i, j=1 i=1 


Ilyctb kKoscPuuneHTbI H MpaBaw uacTb ypaBHeHuaA (1) yAOBNeTROpAIOT. 

YCJIOBHAM: sul 
Il. Jlna seex (x, t) € D, |u|<oo, Of (x, t, u, 0)/Ou > by (by — 102 

CTOAHHAA). 


fn ae | 
Wien: Bq yoGmacra: . ctx, t) ED, |\w| <0 (lw? = >) w?) uw |wi KK 
a sup | f(x, £, 0, 0) | oe 
= (sup [1p] + bo + ¥ 
0) -BIMOJHAIOTCA yCOBHA: CyHKUMH a;;(x, t), O;(x, t, wu), f(x, t, 05 0), 
Of (x, t, u, O)/Ou nu Of (x, t, u, w)/Ow; (i= 1, 2,..., 2) yYyRoBneTBopsioT 108 
(x,t) ycnosuio Tenpnepa (c mnoKa3atenem a; O<a<l1), a mo uw w 
w; (i= 1, 2,..., n)—ycnosuam Tenpyepa (c noKkasatenem B,0<B< 1): 


\err (y > 0 — noctosunas, Ans KoTOpo 7 +b) >! 


| az; (x, t) — ayy (x, #)|< Ay [d (Pi, Poy)” (5) 


oie B JlanbHelimmem P; = Pj(x, t); Po = Po (x, t) u d(P;, P.) B3ATO 
H3 : 


| Or (xy.2, u) —D; (e% az u)|<B, [d (Pi, P»)]% Se Bytes wl; (6) 
lF(x, t, 0, 0) —F @, ¥ 0, 0) IRC a (Pe eae | 


B (%, tt 0) Oh at 0) 
Ou Ou 


<Cy[d (Pi, P2)J* + Cyl u —u?; (7) 


Ohi (Gas ts, ; 
EO Cy EH 1,2). mh 
‘Of (x, t, u, w) OF (x, fu, w 
| Ow, a " SD, ny Elle 
+D,|u—uf + Dsl wi?" -@=1,2,.,.,0). (8) 


£=1 


IV. MyuKinu aj;;{x, t) Ha LZ; yoBneTBopstoT m0 eae) ‘YCIOB IO Alun 
la-'C OObIYHbIM paceTosHnem (3). Pre 
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V. Ilyetb B oOnactn D cymectByet dbyHKuna W(x, t), copmagaiuaa Ha 
HOpMasibHOH rpaHuue [ oOnactu D c 3aqannoli rpannunoli pbynKuueli rp (x, f) 
taka, uTo | WY |g <oo. 

Teopema 1. Ecau 60Kkoean nosepxxocme S, Koadiuyuenmol Keasuau- 
Hetino2e0 napaboauueckoeo ypaenenus (1) wu epanuunaa dynKkyun w(x, ft) 
yOoe.remsopsiom 6CEM YKA3QHHOLM Bole Ycaceuam (4), I—V, mo cywecmeyem 


| panei e D pewenue u (x, t) ypaenenus (1) Cc 3Q0aHHbImMU epanudnomu 
‘YCAOBUAMU 


Hi =e (Sega) « (9) 


Impure HaLeCymca nocmosnnoe Mu ri (O<ANKaB< 1) makue, umo 6 D 
Meem mecmo HepaeeHcmeéeo 


[lr SM (F(x, £9, 9)), +1 Plog), (10) 
de M saésucum om o6aacmu D, nosepxxocmu S u nocmosnnolx a, 8, d, K, 
0> Ai, By, Bo, Cy, Cs, Cs, C4, De Ds, D3. 

JWoka3zsaTeabctTBo Teopempl | ucnomb3yer ee OWeHKY MOLLYJA 
elleHust saya Chiwe(9), Teopemy A. @puyamana o (1 + 6)-onenke peunte- 
ua | KpaeBol: 3aqauH Jia sHHelHOro napadosmyeckoro ypaBHenna (1), 
eopemy A. ®puymana o cyuiecTBoBaHnn H (2 -+- o%)-oueHKe pemienun I Kpae- 
oH 3afaun fia smMHelHOro rlapa6ovm4ecKoro ypapHenua (2) u Teopemy 

Ilayyepa o HenofBuxHOl ToUKe. 

' Teopema 2 (A. ®pnyman (1)). ycme S—aw6aa 3samkHyman nosepx- 

HOcms ul KeasuAUnelinoui onepamop L napaboauwen @ D. Ecau 6; (x, t, u) u 

w(x, st, i W) AOKAAGHO Henpepolenot 6 cmotcae JIunwuYya no uU, m. e. npu 

I< 


|) |" 


aS 


een 


| bz (x, i Uy) — bi (x, t, Us) |< By (N) | uy — ts |, 
\f (x, t, uy, w) —f (x, t, Ue, w) |< Co(N)|uy— ul, 


mo @ D moocem cytyecmeoeamb He OoAee OOHOeO pewlenus | Kpaeeoli sadauu 
(1), (9), nenpepoienoeo @ D. 
; amMeuauHue. 13 Teopembl 2 BhiTeKaeT npH B = | equHCTBeHHOCT» pelle- 
luna I Kpaepof sagaun (1), (9), cymlecrBopaHve KOTOporo JoKa3aHO B TeO- 
| peme I. 
*  OTMeTHM OfHO OOOOmMeHHe TeopeMbI 2 eCAHHCTBEHHOCTH JIA Gomee OGmlero 
“KBasuJMHeHHOrO MapaOomMyeckoro ypaBHeHHs. 

Teopema 3. ITycmb S — aw6aa 3amKxKymasn nosepxHocmb uU KeasuAuHeti- 
Holi ONepamop 


rn 


| a a 
; Nee setae Ci (%, t, u, Yu) sa i Ss 
a t= 
‘ napasoausen e D, m.e. npu (x, t)€D 
n 1 
>) aij (x, t, u, w) Aj > a(u, w) dy 2, (11) 


t, j=1 b=. 


20e a(u, w) > 0 —negospacmanuwan dynKyusn (|u|+-|w|) npu (lul+|wl)< 
F< 00. 

Ecau a;j (x,t, u, w) u f(x, t, u, ) AOKaAbHO HEeNnpepoieHol 6 cmolcae JIuN- 
“WwuYya NO uU, mo mosKem CYyUWeCmMeobamMb He OoAee OOHOZO pewenusn | Kpaesott 
gadauu OAA ypasHenus 
| Au =f (x, t, u,tyu) (12) 
: “i 2 
C Kpaesoim ycaocsuem (9), HenpepoleHozo 6 D u umernweeo @ D ‘oepanuvennole 
npoussoOnole Ou/Ox;, O?u/Ox,0x; (i, 7 = 1, 2,..., n). 


pe 
4* 4054 
q 


C nomoutbio JemMMbI | joKa3biBaeTcH Teopema 4. 
JlemMa 1. Ecau Oas nenpepolenoti no ecem apeymenmam qdyxKyuuh 
(x, t, u, w) npu |ul< co ebinoansemca HepaseHcmeo 


lf (x, t, u, |< Cs +Cel uy, (13 
mo Oaa aw60e0 Henpepolenoeo @ D pewenun sadaau (12), (9) (ede A us (12) 
C Henpepolenoimu Kosdpuyuenmamu aj; (x, t, u, Yu) yOoeraemeopsem (11))) 


umeem mecmo ANPUOPHAH OUeHKA 


sup | (cua (sup | »| + Aer (14) 
(y >0—aw6an nocmosnHan, Oran Komopoli yy — Ce > 0). . 

Teopema 4. JTycmbo 6o0Koeaa noeepxnocme S ydosaemeopsem ycao- 
euio 1; epanudnasa gynkuua w(x, t) ydosremeopsem ycaoeuro V, aj; (x, t)| 
nenpepoleHol no Teabdepy (5), yooeremeopsiom xa D_ ycaoeuto napa6o- | 
auanocmu (4), a makoce ycaoeuro IV. ITycmo aa ecex |u| << 00 6otinoaneno (13), 
a 6 o6aacmu (x, t)€D, \w|< oo, |u| << Ky (ede nocmonnnaa K, 63nma u3 (14) 
gynkyuu b; (x, t, u), f(x, t, u, 0), Of (x, t, u, w)/dw; nenpepolenet no Teavdepy, | 
m. e. BolnoaHeHo (6), (8) u 


| 


lf (x, t, 2; 0) —f (x, t, u, OIC, a(R Pian tae 


a Oana Of (x, t, u, w)/O@; umeem mecmo Hepaeexcmeo (7). Toeda cywecmeyem \f 
Henpepolenoe 6 D pewenue u(x, t) | Kpaegoti sadauu (1), (9), Ora KOmopoeo h 
cnpasedaueo (10), ede M s3aeucum om o6aacmu D, nogepxnocmu S u om} 
o, B, i, A B,, Bp, cy C;, Cy, C;, Cs, D,, Ds, Ds. | 

Sameuannue. B padote (') A. DpuzMana Aa ypaBuenua (1) (b; (x, t, w= 
= 6;(x, t)) MoKa3ano: 1) ecH He TpeOoBaTb CyIeCTBOBaHHA Of /Ow;, HO HaJ0- 
2%KHTb YCJIOBHe 


|7 (x, t, u, w)|<C,;+C,|u| +C,\o), (15) 


me 0<6< 1, To pemeHHe 3agqaun (1), (9) cymecTByeT B WenoM; 2) ecnH 
B (15) 6=1 u He TpeGoBaTb cyliecrBoBaHun Of/Ow;, TO pellieHHe 3ayaun (1), | 
(9) cyuecTByeT pu Maspix Cy; 3) ecan f(x, t, u, W) MOKaNbHO HenpeppiBHa | 
no Terpyepy, To peuienue 3amauu (1), (9) cymectByeT B Masiom (10 T). 

ITpumewanue npu Koppexkmype. CywecTBoBaHHe pelleHua 3agqaun (1), (9) 
aBTOpaMH fOKa3aHO JIA OOKOBOH MoBepxHocTH S, jomycKalouleH GOapbep 
B KaxKJOW TOUKe, H TIpH HempeppiBHOH Ha I’ rpanuuHon dyHKunH vp. 


MatematnyeckHi wHcTHTyT HM, B, A, Crekuosa Tloctynuso 
Akayemun Hayk CCCP 11 XI 1960 


UMTHPOBAHHAA JIMTEPATYPA 


1A. Friedman, J. Math, and Mech., 9, Ne 4, 539 (1960), 2 A, Friedman 
J, Math, and Mech., 7, Ne 5, 771 (1958). | 
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Jloxnayn AkagwemMun hayr CCCP 
1961. Tom 137, Ne 5 


_MATEMATHKA 


M. b. KATIVJIEBHY 


O CHHIYJIAPHbIX S3AXAYUAX TPHKOMHM B OKPECTHOCTH 
KOHEYWHOM MW BECKOHEYHO YAAJIEHHOM OCOBOM JIMHHH 


(IT pedcmaeaeno akademuxom H..I. Ilempoecxum 22 XI 1960) 


PaccmoTpuM B oOsactu G (O< x Cy<x,) MomynuocKocTu y > x ypas- 


HeEHHE 
f E(t B, B’) = (y — x) Uxy + Uy bly = 0 (1) 


A Has0BeM w(x, y, B, B’), w(x, y, B, B’) pewieHuaAmMN KlepBolt HM BTOpoi cuHry- 
WAPHBIX podem TpHKOMH, eCJIM, COOTBeTCTBeHHO: 


u(x, %)=t(x), u(0,y)=+(0)=0;  aa(x, x) = v(x), 2 (0, y) =0. (2) 
MonoxKuM, uTo T(x) HM V(x) ABaxK[bI HempepHIBHO Auddepenupyemiie pyHK- 
uu Ha orpesxe (0; x,), 47 =—[(y— x)/(2—a—a'\J *, o=B+8'=< 1, 


a = 28, a’ = 28’. Baegem B (1) mepemeHHble x = x, s=y—x H, O603HaNaH 
HHOBy!IO HCKOMylO yHKUHIO yepes u(x, s), cBefem (1), (2) K rpaHHUdHBM 
sayauaM 
* F (, 6490.) sity uss) = B’uzg au, = 0; (3) 

u(x, 0)=(x), u(O,s)=t(0)=0; u(x, 0)=v(x), u(0,s) = 0. (4) 
_ jin Hux uMeeT MecTo cyleflyrommi upunuun Jioamensa: ecnu U (x, s) u 
U(x, s) — HHTerpasibl ypaBHenna (3) c KpaeBbimu Janupimn U (x, 0)=U,(x, 0)=1, 


4 (0, 8) = U (0, s) = 0, to 

é u(x, s) = Dy \ U(x —£, s) t(E) d& =\U (x—&, 8) de (8); (5a) 
0 0 

u(x, s) = Dy \U (x —&, 8) v (8) dé = \U(x—8, 8) dv). (5b) 
0 0 

| Paspprpxple agpa Jloamena U (x, s), U(x, s) Bes K Mo,udulLUpo- 

“BaHHBIM HeNOJHBIM Oeta-dyHKWuAM Siinepa /,(p, q) = Bz(p, q)/Bi(p, 4), rae 

B.(p, 9) =p zr (1—q,p,p+1;2), W uMeoT BHA Paps = 12(B, bo) = 

= 1—1, +(1—a,8’),o1U =/;(1 —B,a— 1) = 1— Lela —1, 1 —8), t= x/y, 

® = —[2(1 —a)/s]"™=1/n. 


B cnyyae OeckoHedHo nucpepentnpyembix T(x) uM v(x) HuHTerpampt (5a) 
mu (5b), cxogamuecs TObKO pH ey >—1uB<2, moryT ObiTb 3aMeHeHEI 
4 


Pasnoxennaoen LAV (ASD) = y An (—s)"B; (8’-+-2, la — n)Dir (x) = 


n=0 


: fore) np ; ‘ 
Ae os Di(=) x’ 4-9, xDx) v(x), Ann! TG) T (1 —a) =T (1 —8), 
‘ »r —8) = (—1)" A, (8’+n)T (1+n—B), KoToppie B cHMBomHuecKOl 3a- 


HCH HMeHOT BHI ' A. 
u= (2) 0, (6, 1—B8,1+8’, ——, — xD,) v(x). (6) 
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Ilyrem aHamuTuyeckoro mposoumKeHua dyHkunu @, IpHxoJuM K aHauJo- 
rHUHBIM pafaM M BHe TOM OOmacTH y > 2x, re cxogurca (6). Sameuus B (6) 
B, B’, t(x) Ha 1—8’, 1—f8, v(x), Hatem nocie yMHOXKeHHA Ha @ COOT 
BeTCTBYIOMNe pasoxeHHA Wa u. Ipeyctapnenue pelennit u, u B dopmax (5), 
(6) CBOAUT paccMoTpeHHA K H38y¥aBIHMCA B NpoOeMax MaTeMaTH4YeCKOH cTa 
THCTHKH, IpoTaOyHpoBaHHEM dyHKuuam J,(p, q) (*). Uepes srw dyxkun 
BbIpaxkalorca pesoubBeHTH! J[joaMeiaA HW B Ciyuae ypaBHenna (°): 

(yY¥— x) Uxy + B (Us — uy) — 0? (y—x)u=0. (7) 

JleticrsutenbHo jin mocrpoeHua U(x, s) BbINONHHM B (7) MOcTaHOBKy 
s=y—x, t=x/y, u=s—*®v, Tocne vero B BOSHHKAaIOWIeM IIpH 3TOM ypaB- 
HeHHH s(1 — t?) vs¢ —t(1 —t)? v4 — s?vs, — (1 — #t)? 0; + [B(B—1) — 6’s?] u=0 

co 


nosoxuM v= >) s%+f, (t), Tora nomyauM peKkyppeHTHy10 cucTeMy OObIKHO- 
n=0 


BeCHHbIX JUdMepeHWHaJbubIX ypaBHeHH 
t(1—t? tO 0= 2) im Bae anes) tii 
+ (m + 2) (m + 28 + 1) fm4a(t) + O°fm (4) = 0, (8) 
ré m= —2, —1,0, 1,252 ie) =[a) =v: 
Kpome Toro, 4uToObl OGeCMeuHTb BBbINOJIHeHHe KpaeBbIX YCJIOBHH, oMmpejle- 
aistouax U (x, s), 6ynem cuutatp f, (0) = 0, f, (1) = 1, fn (0) = 0, lim[s*f,(¢)] =0. 


i. 
(n= 1, 2,...). Orcioma mpexpe scero Haxogum f, (¢) = J/+(B, 1 —a), tT. € 


NepBpili wie pa3sioKenun U = >) s"f,(t) copnayaer c pe30sbBeHTot Theat 
Mea fia E(u, B, B) = 0. ae 

Analu3upya Jasee ocoGeHHocTH pelleHHl fon4,(¢) B OKPeCTHOCTH TOYeK 
t=O nu t=1, NpHxojMM K BBIBOLY, 4TO font1(t) = 0 mpu Bcexn =O, 1, 2;.... 
IIpoquddepenuupyem, nakouen, (8) mo ¢; Torga, nonaras f,, (¢) =@,, (t), nomy- 
auMo ¢(1 —7)?@) — (1 —f)[2n + 8 —2-+ (2n 8B 4) 1) O. + Zina 
+- 28 —1)— 1+ (2n + 8-4 1) f] OO, + O°O,,.=0 (n=, 2... ..).) lakekare 
D, (2,08) as (1—t) °, To m3 9THX HeOMHOPOAHHIX WuddepenuuabHBIXx 
YPaBHeHHi BLIYHCAAeM MCCHEFOBATeABHO Dyn (t) = Ca (B) Ot" 1 (1 — ty“, 


Cn (B) nt! (1 —a) T'(n +8) =P (1 —8), a satem naxonum fon (¢) = Cn (8) bx | 
x B(n+ 8B, 1—2n—a). Takum o6pasom, U = x Cn(B) (0s)""Bz (n +B, 1—2n—a), 


foe) 
H aHanornuno U = >) c, (bs)"B;(1 +n—B, a—2n —1), Te Cp = OCp(1 —B), 

n=0 
OTH Bbipaxenus Jud U wu U nocne mpesBapHTenbHO BbINOJIHeHHOM KBazpa- 
THYHOH TpaHcopmaynu Hal By cBo_aTch K KOH@JOeCHTHKIM dyHKUHAM 
Kampé de Fériet’a sroporo mopsmKa HyseBoro Kaacca Tuna 7 (cM! (3), 
ctp. 152). Takum 2%xe mnyTem Haxogstca B caygae (7) uw pasnomKeHHs | 
Bufla (6). A uMeHHo, OA nonyueHuA cUMBOAUUeECKO20 ONnepamopa (6) Oo- 
cmamouxoO nocmpoumb pesoavsenmy Ltoameaa V (x,)s, %) nepéolt cuneynap- 
Hou npodsemol Tpukomu OAA moeo ypasHeHua, KomOopomy yOoeremeopsem | 
Qynkyus v = exp(—Ax)u (A = D, = const). Togo6upie pprancnenua, mpose- 
AeCHHbIe 3ecb Ha TipHMepe (7), BbINOJHAIOTCA H A Conee OOMlero ypaBHeHHA 
Yanspirnva, urpalomero BaxkHYIO pOulb B npasoxeHuaAx. [IpeqenbHoe 3HayeHne 


fim [s°u] =P — B)/T (1 —a) Dy*'t (x) = T(x), Hatiqennoe us (5), noKasbi- 


BaeTy- STO —u!(x;, s) sersdemcen uUnMeepanom yYpaeHeHua (3), NpaBuAbHoIM 6 
oKpecmnocmu ocoboll AUNUU Ss = 0c C noKasamezem, pasHoim B’. Ilostomy Asx 
H3ydeHHs yHKUMH U(x, S) pH S—>oo yOOHO BBecTH MepemeHHble o = 1/s, 
w= su, cBeA TeM CaMbIM (3), (4) K 3amaye 
Wsa + Fee + (8’ 8 + 2) ow, +B’ (1 —B)w =O, (9) 
w(x, 0)=T (x), w(0,0)=0, T(0)=0 (10) 
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onaran 8 (Sa) (x) = (1—a)/T'(1—B) D?T" (x), nonyaum 


x x 


> el, 68,8) =D,\U(e—8, 7 Ode =\Ue—¥, ATH, (11) 


re 
jitae U (x, s) = F(8’, 1—B, 1, — xs). Hao6opor (5a) BO3SHHKaeT, ec ne- 
: peliru B (11) or T(x) k t(x). Ymuoxnm (9) na 2w,, a 3aTem ipounterpu- 
PyeM pesysbTaT NO MpaAMoyroubunky D = OAMBO c sepuinnamu O (0, 0), 
: A (x1, 0), B(O, 6), M(x,, 6,). Torga, cuntan w—0 na OA u OB lipHjlem 
K TOwKecTBy j 


D \ to%w2 +8 (1—p)wejde + | ws +2(9’—8 4 1)\\ cw2dx do = 0, 
_ BM AM pees 


w 

‘M3 KOTOporo npH Bo > 0, Bl cnenyer 2=0 zs D. @MopMyJbI CBHA3H JaioT 
BOSMOXKHOCTh PaclpoOcTpaHuTb STy TeopeMy eAMHCTBEHHOCTH WH Ha 3HaveHHA 
B <0, B>1, | 

| Teopema 1. Mpu B >B,>0, B =8—B, p(B) (B) =T Gi) pewe- 
HUA Ww, = w (x, 6, B, B.) (ek = 1, 2) ceasanel paeexcmeom 


w(x, 6, B, B,) = pi \B2 (18) w(x, Eo, B, Bid, (12) 


N n 
4 


, (B’), R fs 
w(x, 6, B, By) —— k! (— 6)" Déw (x, 6, B, Bi) + Ras (13) 


imo (B1)p 


Ree 7 
FRA (BS Sen 4) 


ae 


x lets F (18,8, Ba +2 + 1, &) Dew (x, Eo, B, Bi) ab. 


0 
_ tTeopema 2. Jaa 0<Bi<h<1, B=8:—fi, pel’ (1 —B)P(B) = 
xz I'(1 —B,) wmeem mecmo coomnoweHue 
1 
w(x, 5, Bo, B’) = po \E (1 — 5)" "w(x, Eo, Bu, B’) a. (14) 
0 
Ecnu T(x) G6eckoneyHo pudbepenuupyema Ha oTpesKe (0, X%,), pHyem 
AT (x)|<M (n=0, 1, 2,...), To (14) nopoxpaer B Hpefene pasnoxeHne 


w(x, 6, B, B.) = 1F1(8', BL, —8,) w(x, 6,8, B) (8, = oD,), (15) 


“cpojameeca mpH 8’ = —m (m= 1, 2,...) K KOH€dHbIM PeKYPPeHTHbIM COOT- 
Juomenuam (B’)mtv (B, 8 + m) = m! Ln *(—d,) w(B, B') = ot" De’ [ot"-1 x 
~ xw(8, B’)]. U3 (15) cnenyer raxxe w(B, 1) =1'(8’) 7" (8 —1, 8.) w(B, B’) aaa 
“mpovssombHEx B’=£0, —1, —2,... AnanornuHbie pasiO%KeHHA BOSHMKAIOT 

u u3 (14). Hanpumep, Ana cMexubrx dyHKuni w (8 — m, B’) (m=O, I, 2,...) 
HaxoiuM Takum nyTem (1 —8),w(B—m, B’) = oD” [o”*w (B, B’)]. Pemas 
_HHTerpasibHble ypaBHenua (12), (14), nonyaum oOpaTHble OnepaTopbl mipeo6- 


| pasonanua Tz?: T (8;)w(B, B,) =I (@:) 0° 2D.DS—* [ow (8, Bs)} (81 > 0, 
1p’ <1), P(1—Bi)w (Bi, B’) =P (1 — Ba) o*D.De* [ow (Ba, B' (O< B <1). 
- Varepecno cpaByutTb TakiKe (9) C ero KOH(psIOCHTHBIM CJIYYaeM 2x5 —- ASZ5 + 

+ aB’z = 0 (a> 0), BosunkatouluM u3 (9), ec Nocue 3ameHbI xX, B Ha ex, 
; —a/e nonoxuTp TaM € = 0 w, B YacTHOCTH, ConocTaBHTb (9) c TenerpadHbiM 
 ypaBHeHHeM Uxo + C°U = 0, aliMpOKCHMHPYIOULHM (9) ‘npu c=B'(L—B) 8B 
_ OKpecTHOCTH JIMHHH 6 = 0). ; 


; 
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Teopema’3. pu 8 <1, B° 0a 0 ul Bor (1p) ea ee 
weHun w(x, 6, B, B’), z(x, 5, B’), v(x, 5, c) sadauu (10) npeo6bpasytomca Opy 
6 Opyea COOMHOWeHUAMU 


w(x, 0, BB) = pag | Etetee (x, Bs, BY) AB, 


co 


CMG eg 8) =p\ ge bo eK 1 (20V Ee (x, €6,0) de 
0 
OOpaTHTb 2TH PaBeHCTBa JalOT BO3MO2KHOCTb H3BeCTHbIe POpPMyJIbl OOpa- 
mleHHA MpeoOpasopanui Jlannmaca uv XanKensa. 
Jlaa uutTerpaosp w, z,v ymaetca 9adcdeKkTHBHO NOCTpoHTb H oMmepaTopst | 
x 


MpeoOpasopanua T,, Hanpumep w (B, 8)) = Dy \ Qi (&)u(E, 5, Bi) dé = 
0 


= Da Q2(E)v(E, 6, c)d&, ecnu T.(x) = P(*)T,(x), a Q, u Q. onpenenenasy 
0 
BbIPa2KeHH AMH 


Q, = —— eto[) e389 x 


x \ PW Flee 1) Sac =2)) Fp eee ee 
E 


Qe =— D,\ Pi HI, (eV ot = PF [Gt ele 1) ae 


OTHM paBeHCTBaM OTBeuaIOT pasoxKeHua w(P, 8.) lel’, [Bo, 1 — B, 
—oD,A)(P()Ti(*)], rte Ty (x) = exp (—axcja —asD, )—®ifexp (axs) X 
<U(%, "6, Ball = = exp(c?oDz")v (x,6,C), IpHyeM pacxofauMecsH pAb! oF (a,b, | 
—z1)=27¥ (a,a—b-+ 1, z) B nemounceHHBIX Cy4aAXx BbIPO*RMaloTcAa BU3Z- FF 
BECTHbIe TOJIMHOMBI Beccens (*). Ilponspenenua onepatopop T, u T, aor 
PH, UTepHpOBaHHBIX CBaseli; Tak, upu B’ = B| —B), A>O0, BL > 0, B >B, +4, 
wD (8) P(A) E(B’ —d) =P (81) naxonum 


w (8, Bo) = A 


x F(B,—’—1, —A, B’—A, 1—2t) w(x, Eot, B, Bi) dE dt. 


py, 
Je? (1A -1(1 — 82x 
0 


C MoMOUIbIO (POpMyJI CBASH yCTaHaBJIMBaeTCcH OOMbUIOe YACNO COOTHOWMEHHIT 
(HHTerpaJibHbIX H B BHe OeCKOHeYHBIX pxAOB) La rumepreomerpwyueckux 
cbynxunit Appell’a, Horn’a, Humbert’a, Kampé de Feriet’a nepsporo u 60- 
Jee BRICOKHX MOPAKKOB C JBYMsI He3aBHCHMbIMbI TlepeMeHHBIMH, a TaKKe 
bynxuni Lauricella u ux Koumoenuuli, K KOTOpBIM CBOMATCH U, U, W, W, 
2,2, U, U TIpH NOAXoAAMleM BbIOOpe sHayeHH T(x), v(x), T(x), P(x). 

MockoscKuit Beuepunit TloctymHuio 

MeTaJIyprHuecKHit MHCTHTYT 19 XI 1960 

UMTMPOBAHHAS JIATEPATYPA 


*K. Pearson, lables of the Incomplete Beta-fynction, Cambridge, 1904. 2M. B. 
Bonetions hyp TAH, ie a ie iat (1953). ?P. Appell,i J. Kampé de Fériet, 
ergeométriques e ersphériques, Polynomes d’Hermite, Paris, 1926. 

‘W. A. AlSalam, Duke Math. J, 24M 4%, 5201197), 
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Woxrnange AkagemMun nayr CCCP 
1961. Tom 137, Ne 5 


= if, 
ne eee, 


ee 
tal ee * Pen 


a tea 


MATEMATHKA 


B. Tf. MA3baA 


HEKOTOPbIE OWEHKH PEWIEHHH 3JIJIMNMTHYECKHX 
YPABHEHHH BTOPOrO NOPAAKA 


(ITpedcmaeaexo akademuxom B. H. Cmupnosoim 24 XI 1960) 


 B KoneuHot o6nactu 2 n- -MePpHOPO SBKMAOBa MpocrpauctTBa R, c rpa- 
une TQ paccmoTpuM 3HMTHYeCKHH oOnepaTop 


M = y[A(x) y] + b(x) vy +e(2), 


re A(x)—MaTpulla, TepBoe cOOcTBeHHOe HCO KOTOPOH He MeHbIle, 4eM 
% >0O. Mot OyfeMm tpeqnouaraTb ANA MpoctToTs, uro KosaddunHente A (x), 
b (x), c(x) wu dyHKuMH 43 OCOMacTH 3afaHHaA onepaTopa M — ocTraTouHo 
Paaykue BQ dynKunn. OgHako MOCTOAHHBIE B CPOPMYJMPOBaHHBIX HEDKe 
OWeHKax He 3aBHCAT OT MOfysel HellpepbiBHocTH Kos putHeHToB. Ycu1oBue 
MOcTaTOYHON PalKOCTH He ABJIAeTCA CYMIECTBCHHBIM H MOXKET ObITb OCIA JeHO. 
B pa6ote (') [. Cramnakkba mpu yculoBun, Pon mein e[HHCTBeH- 


i ren, Jere: 


(HOCTb, NOMyIHS DA OCOoOMeHHOrO pelleHHA B ws () ypaBHeHua Mu = f 
‘OueHKy * 


ule.) SKF Ie, ca: 


i 2, 4 4 
) ee 


2 fr 
a. a WM nocrosHHan K He 3aBHCHT OT MOJLy JIeH 


HeNpepbIBHOcTH KO2dpullWeHTOB ypaBHeHua. OH BbICKa3aJI TpesmouoxKeHne, 
ti 4 2 


{ 
"TO yKa3aHHas OWeHKa CiipaBesuBa Take IIpH = FZ: Cuenyouas 


feopeMa NokKa3biBaeT, 4TO Mpesnonomwenue T. Cramnakkbs cnpaBefJIMBO pH 
m060m ré(1, n/2). 
Teopema 1. Pewenue sadauu 


Mu =f, Ulnq = 9 (1) 
yOoeremeopsem Hepasencmey 
j | Jule, (a) SK UF lz, ca) + 4 [eva], (2) 
20e: 1) Hai — =" npu = >r; 2) s > 0 — npouseorbxoe 4ucCAO npu r= > 
Me a (iis FS, Pi, Par %, |b (x){Ic,, isu £)|Iep, (2) mes, {2) (o> 1, 


n\** 
i 2n 
_ Ecau dynxunsa [ (x) cyMMupyeMa co cTelleHbIO f MeCHbIIeH, YM ~~ 37 TO 


ouleHHTE peulenve 3ayaun (1) B mnpoctpancrse W 3(2) yepes Hopmy f B 
bx. (Q) B oOmem cayyae HeBOsMOxKHO. B cylefylolleli Teopeme NojyueHa 
n-+2 


* Sjecb H B JlaJibHelimiem uepe3s K oOO03HaueHbI Pa3JIHUHbIe MOCTOAHHEIe, 
\ ** F+ (x) H f- (x) O603HaYAaIOT COOTBETCTBEHHO MOAOHKHTEIbHYIO H OTPHIUAaTebHy!IO YacTH 


dynxunn f (x), 


olleHKa rpafuenta pewieHun 3azauu (1) B Hopme L,(), rye << G << m 
Teopema 2. Pewenue 3sadauu (1) yoosremeopsem nepasencmey 

[Ve le,ca SK UF lle, ca) +14 ll, coy), (3) 

aye ial al 

20e = = om: 

“mo u 6 meopeme |. 


Ilyctb rpannia oOmactu Q—ruaafKaa noBepxHocTb. Torga anasloruyHble 
OW€HKH HMeIOT MecTO JIA 3aqauu 


Mu=f, n-A-yu+ Bulro = Q, . (4 


rae 8, p—3agqanHpe Ha TQ dyHkuuu, n—BHeIHAA HOpMadb K TQ. 
Hepapenctsy (2) cooTpercTByeT OleHKa 


1 2n 
ee Lee ie ers u K saeucum om mex oe NOCMOAHHOLX 
T | 


wl, (2) <K UF lle, a) +1 lez@re) + |e lec, (5) 
al 
re; ab) Bae TIpu S>r>l; 2) s >0—Tpon3Bo/IbHoe YHCO pH) ! 
—1 
= hy te P=) a K=K (ur 5:t, Puy Pas Par Hb) fecal eae 


= mS n 

B (x) |cp,@ra)» 2) (pi > 7, Pe Pah 1). 
Jina pemenusa 3agaun (4) MoxKHO OKa3aTb Tak»xKe cylefyioulee HepaBeH- 

CTBO, aHaJlOrHuHoe HepaBencTBy (3): 


IVelle,ca) SK [lFle,cay +1 Plle,@way) + | 4 [eco], (6) 


il tl 4 2 (n—1 
rye ee Na are fo 


iL fo J 


H K = K (a; r, S, iG Pi» P2; Ps, 


TpeOopaHHe rilaqkocTH rpaHulbl O6macTH Q MoxHO ocmaOuTb. OueHKH 
(5), (6) ocraHyTca clipaBeAIHBbIMH, eCJIM MpeqnomoxKUuTb, yTo [TQ — Kycou-) 
HO rlafKaxH IlOBepXHOCTb H YTO CYIMeCTByeT Taka MOJOMKUTeMbHAaAA MOCTOAH- | 
Had %, 3aBucsallad TombKO oT OGsacTH Q, uTO Aa smO60ro 3aMKHYTOrO! 
mHomectBa FE (mes, E <1/. mes, 2) c rpanuuei TE cnpaseyqnupo Hepa- 
BCHCTBO 


mespy (2) E)<% mesn_s(2 () TE), (7) 


rye vepes mies, _, O6o3HayeHa (n — 1)-MepHan Mepa Xaycyopda. 
M3 usonepuMetpuyeckoro HepaBeHCTBa CJyIeLyeT, YTO OOsaCTb, yOBJe- | 


(n) 
TBOPAIOUlaA yCOBHtO (7), IpHHafexKHT Kslaccy Jn—1, oNpegqemeHHOMy B 3a- 
= | 


metkKe (3), 

Bes ycnosus (7) ouewku (5), (6) B oGmjem cuyyae HeBepHbI. OnHaKo~ 
MO2%KHO paCCMOTpeTb HeKOTOpble KJaccbl OOsacTeli HU NOJYUWTb OLeHKH pe- 
IeHHH 3anauM (4) AIA 9sTHX OOaCTeli, aHaylorMUHbIe OleHKamM (5), (6). By- 
AeM paccMaTpHBaTb oOOsacTH @&, yOBeETBOpAIONIHe cCuleyIOlleMy yCJIOBHIO. 
CyulectByer Takaad tlocTosHHad %, 3aBucallad TombKO OT o6nactu @, uTO 
AJA MOOOTO 3aMKHyToro MHoxecTBa EC Q (mes, E<1/.mes, 2) ¢ rpanu- | 
ue TE, cnpapeqimBo HepaBeHcTBo | 


max {mes E, mesh, (TQ/)E)} <® mes, (QMLE), (8) § 


DS bier ee Biel, (Socal) @.2cc, 


n 
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iipumep. Ana .n-mepworo Konyca .x?--..4 x21 <x™ (1l<x <2) 
% (n — 1) B =~ x (n — 1) ) 
a (aad) ee (nn = 2) 1) 
Mbi M0-lipexHeMy [pefnoiaraem, urO rpanuma oOnacTH 2 — KycouHo- 
|Puaykaa MoBepxHoctTb. 
" Teopema 3. Ecau o62acme Q Aisa Se eae ycaoeuto (8), mo pewe- 
€ 3adauu (4) yOoeremeopsem nepasencmey (5), 20e r > 1, tB[1 —r(1—a)]> 
eye =o) npul 2r(b—ay<. Ecau 2r(1—a)=1,rS1, 


Ss 


cnoBue (8) BbITOJHeHO (a= - 


5 
a 
mo 6 NepaeeHcmee (5) s— NnpoUuseoAbNOe NOAOMHUMEABNOE 4ULCAO. Kpome moeo, 
Gl ieee y 2p5() =e) 2> 1; ps [or=B (2a. 1)] Dw. 

Ouenxa (6) maKote ocmanemcaA cnpasgedaueotl, ecau noKasameat s, fr, t, 
I. u3smMeHUMb CAeOYyiolUum OOpasom: fr >1, s<2, tB[1—r(l—a)]> pa, 


=+oa—1, pi(l—a)>1, 2p,(1—a)>1, pela —B (2a — 1) >a. 
BR cileflyiouleH Teopeme ciopMyJiIMpoBaHa OWeHKa MaKCHMyMa MOjLyJIA 


ellleHHA 3afauH (4) qa OOnacTelt yKa3aHHOrO BBIllle Kylacca. 
Teopema 4. Jas peuenua sadauu (4) cnpagedauea oyenKka * 


[4ISK UF le, coyt IP legiray + | 4 lecayl,- (9) 


mee 27(1—a)>1, t[a—B(20—1)] >a u K=Ki(r, t, a, B, pi, x; 
Wb(x) |e,.<a)> |e" (x) [cca |B (x) |Iz,,a), B, mes, Q, mes, PQ) (pi (1 — a) D1, 
Bs ot, Ps [2 — B (2a — 1)] > a. 

Ecau ebinoaneno ycaoeue (7), mo 6 oyenke (9) t->n—l, 2r>n, py >>n, 
2p. > 1, Pee Lt 
aMeTHM, YTO OM3KHE pe3syJIbTaTbI MOXKHO NOMYYHTS HU IA OCCKOHEUHDIX 
oOsacten. 


JleHvHrpaycKHH TrocyyapcTBeHHbIM YHHBepCHTeT TloctynHs10 
um, A, A, )Kyqanosa 2 XI 1960 


UHMTHPOBAHHAA JIMTEPATYPA 


1G Stampacchia, Ann. Scuola norm, sup, Pisa, S, 3, 12, 223 (1958). 2 A.T, 
Curaaos, Tp. Mock, matem, O6UL., 220i (1953) 2aB. IM aisioed, PATH, Vay Nes, 
527 (1960), 


\ 
iy 
| 


Sie dee ie 


ea 


& 
. 
® 


“ . . 2 
* OTHOCHTebHO OMCHOK MaKCHMYMa MOJYJIA peweHHA ypaBHenHA (1) cM, ctaTbH (},?), 
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Jloxaayn Akagemuu nayx CCCP 
1961. Tom 137, Ne 5 


MATEMATHKA 


B. A. IIJIMCC 


O CYNJECTBOBAHMHM MEPHOAMYECKHX PEWWEHHA 
Y HEKOTOPbIX HEJIAHEMHbIX CHCTEM 


(II pedcmaeaeno axademuxom B. H. Cmupnosoim 11 XI 1960) 10 


PaccmMoTpHM cucTemy HdpcepeHwMabHBIXx ypaBHeHHit 


PE 4 Le vey: (1) 
dt 
re x u F(x, t) — BemlecTBeHHBIe N-MepHble BeKTOPbl C KOMMOHEHTAMH 41, 
X2,..., Xn UF 1 (x, t), .. ., Fa (x, 2) cooTperctBesno; A = {aj} — BemecrBers| 
Had MOCTOAHHAA KBajlpaTHad MaTpHlla n-ro nopsAyKa. OTHOCHTeIbHO PyHKILAH| 
F (x, t) mpeqnouaraetcs, uTO OHa HempepbiBHa, HMeeT NepHO 2m nO MepemeH- 
HOH ¢ WH yOBJETBOPAeT YCJOBMIO CMHCTBCHHOCTH pelleHHH Mp Bcex Xx, f. 

Llenbio HacTosmeli saMeTKH ABAAeTCH yCTAHOBJeHHe JOCTATOUHBIX yCOBHI| 
CYNIeCTBOBaHHA Qa-MepHosMYecKOTO pelleHua cucTembI (1). AHanoru4qHon 3a-| 
aye sanumaica M. A. Kpacnocenpexun (*,”). T]pHpogumpie HwKe yCJIOBHs| 
CyIleCTBOBaHUA 2n-MepHOWMYeCKUX pelleHHH OTMMYAIOTCA OT HaleHHbIX | 
M. A. KpacuocesbckumM Tem, YTO B 3THX yCJIOBHAX MaTpHua A MOKeT HMeTb 
MHHMBble CO6CTBeHHbIe 4HCa. 

Bpejem cuieqyrouve OGo3sHaueHHsA. Ilyctb — — n-MepHbIli BEKTOP C KOMMO- | 
HeHTaMH §1,..., &n; B = {b;;} — KBalpaTHaa MaTpula n-ro nopsgKa. Ilo- 
JIOX%KUM 


Teopema. Ecau mampuya A He umeem coOcmeennolx uucea euda ki (k — 
HAMYPAAbHOE 4UCAO UAU HY Ab, i — MHUMmaA eOUunUYa) uU ecau dyHKyusn F (x, t) 
npu Oocmamouno Ooavuux || x|| yOoeaemeopsem Hepaeencmey 


(a ees). | << TEN bra (2) 


2de nozoowcumearvbnHad nocmosnnasa L OocmamouKo mana, mo cucmema (1) umeem 
Xxoma Obl oOHO 2-nepuodu4ecKoe petuenue. 

HoKkasateabcetsBo. OGosHauum uepes x(t, x°, fo) pemienHe cH- | 
cTrembl (1) c HayabHEIMH WaHHBIMH fo, x). M3 oneHnoK (2) cnenyer (3,4), uTo | 
Bce pelleHHA cucTembl (1) MpoqOJxKHMbI Ha BC€ MOMeHTHI Bpe€MeHH OT — oo 
Mo -- co. Tocrapum B cooTpetcTBHe Touke x) Touxy x (2m, x, 0). 
Takum o6pa30m nojy4HM TomojoruyecKoe npeoOpasoBanie T lipocTpaHcTBa 
{x} B ceOa. Hapayy c stHM mpeo6pasoBaHvem paccMOTpuM BeKTOP mpeocbpasoBa- 
HHA U = T (x) — x C KOMNOHEHTAMH U1, U2, ..., Un. ACHO, 4TO HenOJBUKHbIE 
TOUKH STOFO MpeoOpas0BaHUA HIM, YTO TO *Ke CaMOe, OCOObIe TOUKH MOA V ABAA- 
loTCA HavaJIbBHbIMH JAHHBIMH 2n-MepHOAMYeCKHX pelleHH, H HaO6bopor. 

PacemoTpuM Tenepb JIMHeHHYIO CHCTeMy 

dx 
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He Hapyuiasd OOWIHOCTH, MbI MO>%KeM CUHTATb, YTO MaTpHua A UMeeT KaHOHH- 
fecKy!0 CTpyKTypy. OnpeeuM Ja CHCTeMBI (3) mpeoOpasoBanue 79 TpocTpau- 
}ersa {x} B ceOa, aHanorMuHoe mpeodpasopanuio T fia cucrempt (1). 


' QO6osHauuM uepe3 w = {w1,...,W,} BeKTOP npoOpasoBanua To, T. e. 
v= To (x) — x. Ilycrb marpuna A uMmeer creqyouiMe xapaKTepucTuueckHe 
Reece awete it, Aes ite, -.., Ag+ is, 1, ...,%n—o5, CPeH KOTOPHX 
MoryT ObITb H paBHble. ScHo, 4TO 

' e271 cos 2My— 1 __ p27” sin 2 py Oa 

fs D (w..., @,) e271 sin 27, et: cos2 Tui; —1 0...0 


8 Dae a) A a oe BE Se re ee ee 


] is 
cp ene Dict a WEIR eM Es) “SEE  « ib ie sae € 


a ae 


MO TEOPpeMe Jlanmaca HMeeM 


n—2s 


a =f (1 ees eT COS 20m a e *im) Pl6g em te i 


m=1 m=1 


a we 


D (wy,...,W, 
ION Capers x 


= 
———, 


B cumy ycCOBHA TeOpeMbI O TOM, 4TO B Cyyae Am =O Umaek (k — 
aTypaJIbHoe 4HCJIO HJM HYJIb), HMeeM 


D (@,.. 
1D) (Cages = 0, 


ee als = ieee a 


ITO WoOKaspipaeT (cM., HalpHMep, (°)), YTO HHAeKC TOUKH Xx; =...= X, =0 
Kak OcoOoH TOUKH MoNA w(x) paBeH -+1. Kpome Toro, u3 HepaBeH- 
leTBa D(@y4,...,Wn) /D(x1,..., Xn) 4-0 BbITeKaeT, 4TO CYyecTByeT TaKas M0- 
icrosHHan K >>0O, uto 


| w(x) |> K| +]. ent 


- Ouexnum Tenlepb pasHoctb |v (x) —w(x)|| mp gocraTouHo OonpUNXx 
BHaueHuAX |x|. SlcHo, TO 


v (x6) — w(x) = x (2m, x, 0) —y(2n, x, 0), (5) 


THe uepes y(t, x, ¢,) oO6o3HauaeTCH pelleHHe cucTembI (3) C HadaJIbHbIMH 
anHpmu ft, x. Ilycth Y (¢) — peuienue MaTpH4uHoro ypaBHeHHA 


dY /dt = AY (6) 


makoe, aro Y (0) —-/. 
_ Wspectuo (cm., Hampumep, (°)), uro Torga pemenuve x(t, x, 0) cucTe- 
Mbl (1) yHopnerBopseT HHTerpasbHOMY ypaBHeHHIO 


’ 


ji 
x(t, «, 0) = y(t, x, 0) + \¥ (1) F(x, t) de. (7) 


Tlonomum cy = sup |y(t, x, 0)|; Tax xax y(t, x, O)— pemenue su- 
0<t<2n 
HenHOH cucTeMbI (3), TO cyllecTByeT TaKad MOMO%*KNTeMbHaA TocTosHuaa M, 


TO Cy << M|x|. Tlyctb Kpome toro, C2 = ae | Y (¢)||. Torga us papenct- 
0<t<27r 


Ba (7) tomyunm 


t 
| [x (2, x, OJ <a te VIF (x (x, x, 0)t)|dv npu O<t <On, 
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Cuutaa, uto | x)|| qocraTouHO BeMKO, H3 ycloBHA (2) TOmyyaem 


. 4 
Ix (t, x, 0) | <ey + ook i x(t, x, 0)||dtnpu 0O<t< 2x, (8 

: | 

Orcioga MO H3BeCTHO! emMe (cM., HampuMep (°,”)), Haxoqum 


ll e(z,, 460, O)f ee Gyetett (0 ape 2a) (9) 
C pyro cCTOpOHbl, H3 paBeHcTBa (7) BbITeKaeT OMeHKa 


t 
| x(t, x, 0) —y(Z, 2, O)|<ey\|F(x, Ndr (0<¢< 2h), 
0 


a oTCloa Np JocraTouno Gospuiux |x|, npHyuMast BO BHHMaHHe (2) 
(9), mlodlyyaem 


ee haw Oly Ole a), 0) |< ebe, \c edt == C, (e%"t— Ip 


Otciona uv u3 (5) 3akuioWaeM, B cualy <M x], 


v (x0) — w (x) |] < M (e2o4 — 1) |] x | (10) | 


Mp RoctaTouHo SowwHx || x |). 


BbITIOJHACTCA HepaBeHcTBO 


KSMer Ds (11) 


Torga u3 oveHoKk (4) nu (10) BprreKaeT, TO HH B OMHOH TouKe cdepbl Ri 
BeEKTOPbI VU H W He OOpalllajoTCA B IpOTHBOMOJIOKHO HallpaBJIeHHble M, CBEpX| 
Toro, UV HH B OHO TOUKe cceppl R He OOpatiaetca B HYyb. Torga ACHO, 
uTO MHeKchl cheppr R B nONAX W Hu V coBNagaioT. MbI MoKa3saqH yxKe, ITO 
MHJ€KC TOUKH X%1 =... =X, =0, Kak OcoOoH TouKM Noma w(x), paBeH —-+1: 
Ho cibepa R, B custy HepaBeHcTBa (4), He OXBaTbIBaeT OCOObIX TOUeK NOMA fh 
W, OTMMYHBIX OT %¥1;=...=%X%,=0, mM ToToMy ee MHAeKC B Tole Ww paBeH 
-E 1. CnejopatenbHo, uHyekc cibeppr R B Mose v Takxe paBeH -—+1, a 9TO 
3HauHT, uTO cepa R OxBaTbIBaeT XOTA Obl OJHY OCO6yIO TOUKy MOsA Vv. 
TakuM oOpa3om, cuctema (1) HMeeT xoTA Obl OAHO 2n-nepHomNuecKoe peLte- fh 
nve, Teopema joKa3ana. 


JIleHvHIpaycKHH YrocyapcTBeHHbIli YHHBepCHTeT Tloctynusio 
um. A, A. )Knanosa 28 X 1960 


UHMTHPOBAHHAA JIMTEPATYPA 


1M. A. Kpacwocenpecrun JAH, 111, Ne 2(1956), 2M, A, Kpacuo-§ 
cebCKHH, JLAH, 123, Ne 2 (1958), 3H. Il Epyruu, puna, marem, u mex., 15, 
B, 1(1951), con Wintner, Am. J, Math., 65, Ne 2, wit oa), ©? elie Annex. 
Cau pos, Kom6unaropuas Tonoviorua, M,— ae 1947, ®P Beaaman, Teopns | 
YcToMuMBocTH pemennii qudcpepenunastpuprx ypaBnennit, VI, 1954, 7B, B. Hemol u- ff 


Noe Hi, “ B ae Crenauos, Kauectpesnaa Teopua audbepen unas HBIx ypaBHeHHult,, 
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MATEMATHKA. 


A. H. CHPOTA 


NPOCTBIE NOAPYNNbI OMHOCBASHbIX BELLECTBEHHbIX 
IIPOCTbIX TPYTIIN JI 


Pays RE SE ry, 


(IIpedcmaeaeno axademuxom H. I. Ilempoeckum 26 XI 1960) 


\ Ilpocrsie nofanreOpht BellecTBeHHBIX (pOpM KJiaccMyeckux asreOp Jn 


Haiyennt ©, VM. Kapnenesnuem (1). Hloganredpe G* anreOprr JIn G orpeuaet 
B OMHOCBASHOH rpyrne Y, cooTBercTBylollelt aysre6pe G, HeKOTOpad CBA3- 


ai nogrpynna. GY, noKanbHo u30MopdHasd OfHocBaA3HOH rpynne GY c au- 
TeOpoi JIu G*. B uwacrosmeli paGoTre u3araorcs MeTOJBI BHYMCIeHUA Tpyn- 
mt &*, T. e. sifpa coorserctayiomero romomopusma G ->%*. Bectopy B. 
WanbHeliiem, ecu He OroBopeHo MpoTuBHoe, G* U G2 neta mien cop- 
MbI KJiaccHuecKkux asireOp Jlu, paccMaTpHBaemble B HX KaHOHHYeCKOM JHHell- 
HOM lipeycTaBseHHu. 

1. Bnowenne G*C G 3ayaetca (*) C NOMOMIbIO JIMHEHHOTO MpecTaBeHHA @ 
eae G*, g: GG, KOTOPOMy COOTBeTCTBYeT, BO-Il€pBbIX, TOMOMOp(Hu3M 


‘9: G&G, sxpo Koroporo ker Mbt H GOyJeM OTbICKHBaTb, a BO-BTOPbIX, 


‘uHeliHoe npemctrapnenne 9g: G—-GL, saxpo KOTOporo ker MoxeT OBITE 
‘Halijeno no qopmMysam paocotsl (7). Eeau suHeivas rpynna, oTBeyarollaa 


'G, onnocsa3sHa (tT. e. copnagaetc Y), to ker@=kerg. Sromy ycnosmio 


YnoBseTBOpsOT G=J unu Ch, KOTOpple B JasbHeliiem He paccMaTpuBaiorcs. 
, XapakTepuctuyeckue nogamreOppr asreOép G u G° o603HauHM, COOTBeT- 
cc. yepes Pu P*. Jina Hux UMeIOT MeCTO pasJlO*KeHHs: P= hy, 
|P?=K*+V*, roe K, K*—nonynpoctpre KOMMaKTHbIe aJreOpbl, KaxkKan 
te KOTOPHIX COCTOHT MaKCHMyM H3 JByX TIpocTHIX KOMNOHeHT, a V, V* — 
“KOMMyTaTHBHEIe anreOpbi pasMepHoctu 0 usu 1. Cormacno (*), MoxHO cuH- 
“TaTb oP’ or. Jlerko BHJeTb, 4TO Torma g(K*)CK. 

B jlambHelitem OyeT mosesna: 

JlemMa 1.1). Ecau g(P*) CK, K=K'+ K"—pasaoowenue na (nempueuano- 
‘HbIe) npocmole KOMNOHEHMObL, A %pj,.. -, by, — Nenpueodumole KOMNOHeHMbL AU- 
“HelinO2o NpedcmaésleHusA nodaneeo pol P*, undyuyupoeannoeo npedcmasreHuen @, 
mo Onn sw602e0 j = 1,...,k au6o 9;(P Nes aubo ;(P*)CK", u, makum 
“o6pasom, Ha ‘P* npedcmagaenue p= q+ q", ee q’ (P) CK’, qe Gk 

2) Ecau uckaowmo us mae nenti anzeOpot Br u D;, mo nptu od- 
“HomepHott V nodaaeedépe KC G omeéewaem oOnOceA3HaA AUHeUHaA epynna. 
. Teopema 1. Ecau auneapusupyroiumutt HopmMadrcHolti Oenumerb (*) epynnor 


Gwyermp G — beckoneunble yuKAUUeCKUe epynnol, mo ece nodepynno G, 


A0KAAbHO Us0MOpdHole G, au6o odnocensol, AUOO Us0MOpPGHbl AUHELIHOLM 
epynnam. 

| Snecb Gu G*—mnponsBombHBIe BelllecTBeHHbIe MpocTble aJireOpbl, a He 
ge ee enn YcnoBuA TeOpeMb! BBITIOJHAIOTCA, HallpHMep, korya 

' 

— A‘, B?, D?, IC, umu JD,, a G?= A, pu o.n.g. (1, n—141)=1, 
IC, una JDn pH HeyeTHOM 72 (?,°). 

| Teopema 2. Ecau nodaneebpe KCG omeewaem odnocessHan AUHeL- 
‘Has epynna, mo at6o ker p = ker, au6o ker p = ker@f9, 2de 0'—noo- 
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2pynna yeampa epynnoel |G , cocmonwjaA us 6CeX IACMEHMOB KOHELHOZO NO a 
padKka. B wacmaocmu, ecau xapakmepucmuueckan nodanzebpa arzeopol Gi- 
noaynpocma (P* = K*), mo kerg = ker@. 

YcnoBua TeOpeMbl BHINOJHSIOTCA B TeX Ciyyanx, Korgqa G—ojHa H 
asireOp Tuua A‘, IC, usu JD, (2). Mocaequee yrBepxxqenue Teopembl pela; 

* 21 A 

eT Hally 3aqauy ana G'= Br, Dn, In unu J, (°). Octaetca paccmorpers 
ciyyuaH, Korga G*= Aue IC, usu JD,. Wockonpky Bce 3TH asreOpbi 
neppoli KaTeropHu, HX BuOKeHHe B G BajjaeTCH JMHEMHbIM MpeCTaBJIeHHeMy 
QM = mG, +... + MeQp (Q1,---, Pk — HESKBUBAJICHTHbIe HeMpPHBOAMMbIe peyy 
CTABJICHHA; 7,,..., M@,—UX KpaTHOCTH) HW YMCMaMU qj,..., qn (*). Tlpeyctas 
jeHve @; OyJeM 3afaBaTb CTapUIMM BeCOM, KOOPAMHaTbI KOTOporo Mo Kap 
tany — Beto cyTb lWesble HeOTpHuaTenbHbIe uuca fy, >...>fn>0 (*)4 


Uucno v; = fi+-...4+f, Ha3bIBaeTCH paHrOM TpefcTaBeHHA @;. 


Ilyctb cHauasa GF ae Tlockoubky B 3TOM cayyae P* = A;_,+ 


+ An1+,+V, mpegctapnenve noganredppr P*, HHAyUNpOBaHHOe TpescTaB-— 
JIGHHeEM @;, pa3JlaraeTcA Ha HeIMPHBOAMMBbIe KOMIIOHEHTbI BHA w,, XP, +] 
i Aa CS f © Ci gan » # 
+ pi, xp +... Me p,,— Mpelctapnenve NOHO JIMHeHOH asre6ppi L (L); 
‘p;; — Npeactapsenne L(in—D); p,,X,;— HX  TeH30pHoe NpOkeE ea 
O6o3HauHM yepe3s N;; pa3MepHOCTb’ MpefcTaBeHuA W..<xwW., uepes v;;—H 
I t] tJ : 
paHr mpeycTaBseHuA p;;. 


Popmyna ker@~=kerq@ wumeem mecmo mozda u moavbKo moeda, Koeda) 
BbINOAHEHO YCAOBUE: 


k 

>) 92 2(l0; — nv) Ne = 0, 

£=1 J 
20e 6HYMpeHHee CYMMUpOBAaHUe NpouseodumcA no ecem j, OAA KOMOPOLX Dj; 
4emHo. | 
Ilyctrb tenepp G’=/C, unu JD,. na stux anre6p P* =V-+ An, ue 
pa3oxKeHve lpecTraBseHHA Nojaireéppr P*, WHAyUHpoBaHHoro TpectaBse- fh 
HHeM Q;, HMeeT BHA y+ po+..., re ;—UpeyctaBlenue anreOppi L (n) 
pasmepHoctH N;; uw panra v,;; (He OO83aTebHO NOOMKUTebHOFO, TMOCKOVUIb- 
Ky CTapwIMH BeC MOKeT HMeCTb 3feCb H OTPHIMLaTeJIbHbIe KOOPANHATHI), UpH- 
yeM v,; = 0;(mod2) Ama Bcex j. 


DPopmyaa kerg~=ker@ umeem mecmo mozda u moabKo moeda, Kozda | 


6bLNOAHEHO YCAOBUE: 
k 
Di Gs 21 O4N ip =O, 
cl of 


2de e6HYympeHHee CYMMUpPObAHUe Npouseodumca no ecem j, OAA KOMOpoILX 
07] = (mod 4). 

Ham octaocb paccMoTpeTb culyyaii, Korga nogamredpe K C G or- 
BeyaeT HeOJHOCBASHAA JIMHeHHaA rpynna. CormacHo BTOpoMy yrTBepxkye- 
HHI0 JIEMMbI, Telepb V=0, wu, cmeqoBatenbHo, p(P*)(K (cayyah G = B? | 
un D? Mbl ucKsOuaeM, 4TOObI He 3arpoMoxpaTb u30%KeHHA). Tlostomy, 


ecm auireOpa K mpocras, To, Kak Jlerko caleqyeT u3 steMMbI 1 paGorst (°), | 
BONpOC CBOMHTCH K BBIUMCJICHHIO Apa TOMOMOptH3Ma B MpocTy!o0 KOM- 
NakTHylo rpylty, T. e€. K 3afjaye, pelleHHoH B (°) (9TO ycCOBHe OTHO- 
cuTeIbHO K BbINOMHeHO Jin cnyyan G=T/,). Econ xe K = K’+ K" (uto J 
COOTBETCTByeT Cilyyalo G = BY unn De) thedK enekee OpTOrOHAaJIbHbIe aJl- 4 
reOpbl), TO jist TpHMeHeHHs! pesysbTaTOB paOorsl (°) HeoOxofzuMmo HaliTH, 
corjacHoO wieMMe, gy’ H @”. Ilyctb 6— xapakTepucTuueckuli aBTOMopdusM, 
BBILeIAOMMA asireopy G* u3 ee KoMMaKkTHO dopmer R (6 jelicrsyer BR u 
P* CR; cM., Hanpumep, (*)). O6o3sHauuM yepe3 . OfHOCBASHYy!O KOMMAKT- 


Hylo rpylmy Ain anredppr Jiu R, a uepes ¥*C.# —cBa3snyw nomrpymny, 
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SOOTBETCTBYIONyIO Nofanredpe P*. JleficraHe o mpotommum na &. Tycts 


# — vaumenpuias. rpyuma, oTpeyaioulad cJleqyiouluM Tpe6opanuam: .& 
‘comepxKUuT . u dleMeHT s TaKOil, 4TO S$ “rs = o6(r) qa Bcex r@A (ecau ap- 


TOMOpuSM 6 BHYTpeHHUli, TO KR = &). Baoxeuue G*CG sanaetca B 06- 
mem cayuae JMHEHHBIM IIpefcTaBJieHueM asreOppt G* (a Tem cambIM u R) 


a P= mF, +.. MPR + Mita (Peja F Papa) + -f Mp (P, + 5), 
mae Gro~Q, (A=1,...,2), Po~@g (i =R+1,.. a, H HaO6opoM uncen 
qe +65 Gx WM 1,,...lR, THE dn = My, — 2, (1). Mpeqcrasnenue Qn, B CHuy ye- 
JOBUS nS —~ Pn, MOMKHO PacIpOcTpavuTb Ha BcIO rpynny A. Uycts P — 
HauMeHbulaA Togrpynna £2, cosepxamiaa P* us, a wp, + wp, ar — pa3uio- 
axenue Ha HelMpHBOJMMbIe KOMIIOHEHTHI MpescTaBeHua rpynnp * , waA_yun- 
DOBAHHOrO MpeycTaBeHueM Qn. Karxyoe pj;, paccmaTtpuBaemoe ua ¥*, mH60 
octaerca HeMPHBOJMMbIM, JIH6O Pf eS Ha J{Be KOMIOHEHTHI. Tlycrb 
e — XapakTep mpefcrapsenus p;, N;—ero pa3MepHocTb; Torga fia Bcex j 
Ki (S) = <EAN;, roe 4 —uekoTopoe uvcso. TlonoxKum gp, = >yp), re cym- 
UpoBasue pacnpocrpauaerca Ha Bce j, Aa KOTOpbIX y;(s) = AN;. Octamb- 
Ee %p; cocrapasiot g, *. Hocne Toro Kak HaliqeHbI @,, P,, MOKHO HaliTH 


2. Tipu dakTuyecKoM HCMOJIb3OBaHHH MOJyYeHHbIX Ppe3yJIbTATOB B psife 
enyaaeB NpHXOAUTCH HCKaTb HeMPHBOMMMble KOMIOHEHTHI MpeqcTaBeHHA xa- 


pakTepucTuyecKol nogamreOpyt P’, HHYUMPOBAHHOTO HeKOTOPBIM HeIIpHBO- 
UMbIM TipeycTaBsleHuem aulreOpbl Ga 


% p’: 

k p 
=>) (mm — ln) @, + ag + S mig, 
| geal i=k+1 
. “ ae 

@” = > ag + (rtm — te) G+ >) mia’. 
h=1 i=h+1 


- PaccMoTpuM Ha NomHOH AuHeHHOH rpynme YL(r) dyuKuuto {fy,..., fu}, 
OMpeveNeHHy!O MPM 3aaHHbIX Ie/bIX HEOTPHMATebHEIX YNCTAX livv.ss fa DOp- 
My oli 
titel <5 | wl PE, a 4-1 re eee UTE AE 
Syecb B MpaBol yacTH BbINHCaHa i-A CTpoKa OlpefenHTeA u-ro nNopayKa, 
mpuyyem J, =f, +u—1, ,=fetu—2,..., lu=fu, a BemnMaHHEI 
Po, P1. Da,++- OMpeenAIOTCA M3 paBeHCTB 
1 
TE—2AT = Pot Mz+p2*+..., P-r=O mpnk=l,2, 

z. 
A—o-nementT rpynmer YL(r), Ha KOTOPOM BbIUHCMeHO 3HaueHHe {f1,..., fu}. 
Ecau u=rw fic>...sf->0, To, kak usBectHo (*), dyHKuHA {fy,...,fr} 
paBHa xXapakTepy y Cas ...,fr) HelpHBoxuMoro pefcTaBleHua rpynmpl 
GE(r) co crapuum Becom fy...» [r- ; 

JlerkKO MpoBepvTb cyvleqyioulMe cBolictBa dynKunH {fy,..., fu} (4): 


1) Oe 3) 0) = {fi - +s ferns 22) ecam f2<cO0 vam ecam fy >..:. 
? > Ta 0 HM i nto icles ae, pe ae 3) ecJiH finn —fc = 1, TO 
| ae fies as ecuIH Ke fina — fi > |, TO ON Teh ws, eet 
ie Lfz+1,. jaye 


_, C nomoutp10 nocsenHero CBOHCTBa MOXKHO IpHBecTH Taky!O (yHKIUHIO K 
puny, ia KoToporo f,; >>... >>fu, H Tora OKa3bIBaeTCAH, 4TO OHA paBHa 


| . Yro6s1 COxpaHHTb dopmyaly pa6otr (4) a1 cCurHaty pBI alreOpbt G, clleqoBalo Obl MCHATb 
eecrann P, H Ph B TeX CJlyuadxX, KOra pasMePpHOCTb P, OKa3bIBaeTCA MeHbIIe pa3sMepHOcTH 


J 

hs 
? JUAH, 1. 137, Ne 5 1065 
: 


w 


“A 


mu60 0, BHOO HEKOTOpOMy IIPHMUTHBHOMy XapakTepy rpynmbl OL(r), Bas 
TOMY, OLITE MOXeT, CO 3HaKOM MHHYC. 
Bpeyem omepatoppr §, i=1,2,...,  elcTByromue Ha dyHKuH 
{fiys++,/u) HO cbopmyne &{f,,... i ee Pie) Re ei 
PaccmoTpHM nogrpynny G& (l)- -GF(n —1) rpynnpi GF (n), COCTOALLYIO 
mMatpyt A=A,+ A,, rye Ay, A:—MMaroHasbHble KJIeETKH MaTPHUE 


A€GE£(n) pasmepHoctei / u n—lI, cooTBercTBeHHO. Xapaktep ¥(/1,-.-,/n)) 

fiD>...>>fn 0, HekoTOporo HelIpHBOAMMorO MpefcTaBseHuA @ rpynnt 

GEL Z (n) Ha 3TOH Mosrpynnme MoxkeT ObITh MpescTaBseH B BHAe 
"ips: oh ta) = a (Vi(St, ce 4 Sh) tae «=> fat) St eee 


frSS1>... 28,50 


rye 3HaueHHe {S],...,S,} BhIUHCMeHO B TouKe A,EGL(n—l), a cynKuun | 
NONYYeHHbIe B pesyJbTaTe JeHcTBuA ONepaTopa 


[Eftak a pat 
V (S,,...53) = —— tp = 8, Pr— Vy 74 ti = Sas WG 
ree 
Ha {f1,..-;/a}, BblaucuatoTca B ToUKe A,EGL(l). Beipaxenue, KoTopoe No} 


JyuaeTcH NpH STOM, MOKeT ObITb, COrlaCHO CKa3aHHOMY  BBIIe, NIpHBeeH¢ 
K BHY Diag» THe Cg — WeJble WHCJla, a Xq at X%q — MPHMUTHBHBIC Xapak) 


9 ’ “ 
teppl GF (l) u YL(n—1), cootpetcTBenHo. TlockonpKy %,-X, ecTh xapakTey 
HeKOTOporO HeMpHBosuMoro MpefcTaBmenua rpynmp GYL(l)-GL(n—l), ¢ 
BLIPaKeHHe XapakTepa MpMBOAMMOrO MpefcTaBeHNA YTpynnbl B BHe nuneli |, 
HOH KOMOHHAIHH MpHMUTHBHbIX XapakTepOB OMHO3HAUHO, BCe Cg >0 u pa 
BeHCTBO 


whist Dieonen 


jlaeT pa3ioxKeHHe Ha HeMPHBOAMMbIe KOMNOHEHTAI NpescTaBseHHA rpyntb 

GE (l)-GL(n—l), uufyunpopanHoro MpepcTaBenuem @ rpynnst GF (n): 

TlonoxuB a, = > GaGe...E!n,  MOXKHO BbIPasHTb oMepaTop 
ist. tip=h,c> 0 Eg 

V (Si,+++,Sn) Yepes &1,...,&, WeNbIM pallHOHabHbIM O6pa3som: 


V (si, siege 5 Sn) = | %e,—n41y sh 5 » Wt, ke 
TlonyyenHoe pa3noxKeHve MpefcTaBjeHua Q, oseHa pellaeT 3afauy 
NOcTaBeHHYy!O B Hayane STOrO NyHKTa, AasA anmre6p Ah_,. Ananornunas 3a 
ae qa anreOp J, (4A KOTOPbIX P* —oOpToroHasbHaa avireOpa) petieHa 
B (*,°). C momoubio MeTofos (°) H MomyyeHHbIX 32eCb pe3yAbTATOB MOXKHO 
HaHTH pasmomxeHne MpefcTaBeHH xapakTepucTHyecKuX Mofanre6p u js 
OCTAJIbHbIX KJaCCHYeCKMX BeULECTBEHHBIX asireOp JIn. 


Tloctynusio 
i24 XI 1960 


LMTMPOBAHHAS [JIMTEPATYPA } 


1. HY. Kapnenesuu, Tp, Mock, matem, o6m., 4, 3(1955), % A. HW. Cupo- 
ta, JAH, 134, Ne3 (1960). BA. u. ,Cupora TAH, 134, Not (1960).4T. Be#as,| 
Kyaaccuueckne rpynma, M1947 Seb iw wiki a, A. JI, Onnmux, YMH, 10, i 
Ne 4 (1955), ©, Mypuarau, Teopua npeqcrasnenuii rpynn, M., 1950, crp, 380. | 
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MATEMATHKA 


B. A. CTELLEHKO 
K FEOMETPHH KOHYCOB B BAHAXGBOM NPOCTPAHCTBE 


(IIpedcmaenexo akademuxom II. C. Aaexcandpoceim 23 XI 1960) 


© 1. No M. T. Kpettuy (4), konyc K B_ BemlecrBeHHoM OanaxoBom T1po- 
| ee E HasbiBaeTcA HOPMA@JIbHBIM, eCJIH CylilecTByeT Takoe 6 ->0, 4To 
M3 e,e.6K, |e, =||e.| = 1. cnenyer 


fei + é2] > 6. ; (1) 


WM. A. Baxtuy noka3an (*,°),. uTo 9TO ONpesemeHHe paBHOCHAbHO cuJe- 
fyioulemy: KoHyc K Ha3bIBaeTCA HOPMAJIbHBIM, eCJIH CyulecTByeT TaKan no- 
jfcronuHan M>O, uTo u3 HepaBeHcTB 8<x<y cuefyeT HepaBeHcTBO 
HMlx|< My] (3necb 3Haxom < o6o3HaueHO, Kak OObINHO, OTHOUeHHe nomy- 
“ynlopsoueHHOocTH, Tlopoxyaemoe B E Konycom K). 
| OrnpaBasscb or mpH3sHaka VW. A. BaxtwHa HOpMaJibHOCTH KOHyCa, B 
(°?) Obio: MpefzorwKeHO ciefyiomlee OOOGMIeHve 3TOTO NOHATHA Ha Cayyaii 6a- 
| HaXOBbIX TIpocTpaHcTs Cc JByMA KOHycaMuH: TlycTtb Ky WH K —konycbhi 8 Be- 
MlecTBeHHOM OaHaxoBom mipoctpaHctse FE, upuyem KyC K. 3HaKom < o60- 
“3Ha4HM OTHOUIeHHe TosyyNopsamoyeHHocTH, Mopoxfaemoe B E xkonycom K. 
- Onpegenenune 1. Konyc Ky Ha3piBaetca K-HOPMAIbHHEIM, ecan 
“cyujecTByeT TaKkaa tloctosHHad M, uto Aaa moOnix 9dJeMeHTOB x, y€Ky H3 
HepaBeHcTBa.x <y (T. e. y—x€K) cnenyer, uTo |x|< My}. 
®. Onpegenenne M. IT. Kpetia HOpMasIbHOcTH KOHyca eCTeCTBeHHO 0606- 
"s Ha Cilyyal MpocTpaHcTB Cc JBYMA KOHYCaMH CJIeyIOWIHM OOpasom: 
Onpefenenue 2. Konyc Ky O6yfem Ha3biBaTb K-HOpMaJbHBEIM 
(Koc K), ecm cytectByer Takoe MosoxKuTeIbHOe 6, TO 3 fie Kon Joke 
a f2€@Ko cielkyeT HepaBeHCTBO 


; ; Ifo + fall > Smax {I fol), fell}. (2) 

if Teopema |. Onpedenenua K-nopmanonocmu | u 2 aKkeusanenmuot. 

, JlokaxKeM, HallpHMep, 4TO ecm KOoHyc Ky sBanetcd K-HOpMaJIbHBIM B 

Paiiicne olpefetenua 1, TO OH OOmaaeT TeM 2e CBOHCTBOM H B CMbiICJe 

- onpefenenus 2. B MpeANONOXKeHHU MpOTHBHOTO Hallliucb Obl TaKHE [Be To- 

" culeqoBaTebHOCTA ‘e € Kon fa@ Ke at0 fo -+ 7,6 Kia 

Ifo + fal <—gmax {[fel, lini}  (n=1,2,...). (3) 
U3 Hepapencts (3) BbiTeKaeT CpaBefJIMBOCTb JIA BCeX N= 2,3,... He- 

4 
‘jpapencts */o lf |<Nfal< 21h, orkyna If + fal< —4 2 fell (2 = 2,8)...). 
 TlocnenHee HepaBeHcTBO O3HayaeT, TO PAL 


he ie = 


Blea tim (4) 
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CHJIbHO cxoquTca. O6o3HayHM CyYMMYy 3TOrO psa yepes f°. OueBnaHo, TC 
PEK, u nfo/|pl<f* (n=2,3,...). Tak Kax nfo/|fo|@Ko (n =2,3,...), 
TO 3 HocjeqHero HepaBeHctBa HX K-HopMasbuocTH KoHyca Ky B CMBICJE 
onpegenenua 1 caeqyer, uTo nfo/|fo|=nQM|fP |] (n=2,3,...). Me 
IPH K MpOTHBOpedHIO. 

Ormetum, uto u3 K-HopMasbHOCTH KOHyca Ky He BbITeKaeT HOPMAJIbHOCTE 
Konyca K. Tak, HalpwMep, KaxKbId MOKaJbHO KOMMAKTHDIM (7) KOHyc Kg 
Oyner K-HopMasbHEIM To moGomy KoHycy K (K2K,). Hpyro#t uetpusy 
aububilt mpumMep K-HopMaJibHoro KoHyca B MmpoctpanctBe C*[0, 1] c Hopmo# 
\| x (t) lcs = max |x (¢)| + max|x’(¢)| upu Konyce K Bcex HeOTpHMaTesbHBIX| 


0<TS IIS 


(byHKuMu OOpasyeT KoHyc Ky BCeX HEOTPHIMAaTebHBIX BBITYKIbIX PYHKIHH, 
oOpalllaiouluxcaA B HYJIb Ha KOHWax cermeHta [0,1]. Konyc K_ cBoiicTBomip) 
HOPMaJIbHOCTH He OOsafaeT. Oguako KoHyc Ky saBsnetca K-HOpMaJIbHBIM 
KoHycom: u3 x(t) <y/(t) (x(t), y(t)@Ko) cmenyer, sto |x (t)la<lly (tla. 
OrmeTuM, 4TO, Oosee Toro, paccMaTpHBaeMbIH KOHyc Ky Oyyet K-npaBusb-\§ 
HbIM (HO He Bowe K-IpaBHJIbHbIM). 


(0) 
HH2Ke 3HAKOM < OyfeM OOO3HAYATb NOJYyMOpAZOVeHHOCTh, WOpomAeHHy10 | 


B E KoHycom Ko, 3HakKOM < —MOJyyNOpAMOYeHHOCTh, ycTaHoOBJeHHy10 B E | 
KoHycomM K. Uepes F,, 0603HaYHM MHOKeCTBO TeX 9JleMeHTOB xGE, ja 


(0) 


— Dilyb KX Katy. (5) | 


Odo3HauHM 4yepes D(x) u a(x) TOUHbIe HHKHMe TpaHHubl uwucen Ob u a, 


yhopneTBopsiomnx (5). Hau6ompmiee us uncen b(x), a(x) o603HadHM 4epes | 


(0) 1 
Xu: B cuay (5) u samKuyroctH Konyca —[ [lato <x <[lX lator rine [lll 
€cCTb HaHMeHbiUee H3 YHCeJ rapes Us YAOBJIETBOP AIOULHX HepaBeHCTBaM 


(0) 

—Cly KX <Kcuy. PyHKuvonan | |,,, oNpeweneHHbIM Ha 9eMeHTax MHOe- 
cTpa E,,, YOBJeTBOpAeT CweAyIOINMM J{ByM aKCHOMaM HOpMpBI: 1) ||x|y, > 
>0(xEE,,), upusem | x|,,—=0 Torfa u ToMbKO Torga, Korfa x = 0; 2) ecau. 
X, YEE, TO |X + ola % las + LY las *- : 

B o606mleHve ofHOK Teopempt M. A. KpacHoceapeKoro (?) MOxKHO JOKa- | 
3aTb Cylemlytoulylo Teopemy. ! 

Teopema 2. Jan moeo umo6ol Konyc K, 60a K-nopmanen, neob6xodumo 
u Oocmamo4uno, 4mobbl 6bINOAHAAOCL Hepaeericmeo 


|*le<M] xl uole (XE Eu, Uy EK), (6 

6 KomOpom nocmosHHan M ne 3aeucum Hu om Uy Ko(Uy=9), Hu om 
% Gea 

Jloka3aTeabcTBO HeoOxoAuMOcTH. JlonycTuM, 4TO TaKoH no- | 

cTosHHOH M He cyulecTByeT — JonycTuM, uTo HaliyTca Takve mocneqoBa- | 

TEMbHOCTH Xn, Un, UTO Un Ky (Un== 8), xn Ey, (n=1,2,...) u 


| Xn lle S| Xn lu, || tale (head | Zee 


(0) 
Torga — up/n|\Ualle <<%n/|%alle <un/n|unle (n =1,2,...). Mosromy, ecan 
Yn = Un|N|Un||e—Xn/ |Xalle, 2 = Un/n| Un | E + Xn/| Xnlle, TO 29 € Ko, 29 +yn€Ky 
H Yn€K (n=1,2,...). Ho torya, B cuny .K-HopManbuocrm xKonyca Ko, 
QOJ2KHO  UMeTb MeCTO HepaBeHcTBO |2? + ynl|>>d6max {|z°|, Jyn|}> 


<6(1—I/n), a nostomy mpu n>2 |/29 + yn|>>8/2. C apyrof cropoui, 


* » 2 
B ecayuae, Korgza Ky = K, byuxunonan ||x Il, ,cOBNanaer C TaK Ha3bIBaeMOH Up-HOPMOH; 
Ug-HOPMA TIPHMeHAaCb MHOTHMH aBTOpaMyH, 
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i\z2 + Yn|| = 2/n > 0. TonyuenHoe mpotuspopeyne poKa3blBaeT HeOOXOMMMOCTH 
|Hepapenctsa (6) ana K-HopMaspuoctu Konyca Kp. 

| HokasatTeabcTBo ROcTATOUHOCTH TakxKe TpoBeyeM OT MpoTHB- 
HOrO: NyCTb HepaBeHcTsBo (6) BHINOMHeHO, a KoHyc K, He OOmamaer cBolicT- 
BoM K-HopMasibHocTH. Torfa HalifeTca Takad mnoceqoBaTeJbHOCTb P.€Ko u 
Tako onemeuT f° € Ky, utTo nj°/|f2|<f'(n=2,3,...) (cM. noKasaTenpcrso 
Teopeme 1). Ilostomy |nfo/|| f° ||| <1 (2 = 2,3,...), u, snaunt, B cuay (6) 
n=|nfo/|P |< Mf (2 =2,3,...), aro nesosmoxno. Teopema noKa3aHa. 
__ 3. Byjem rosoputb, uro Konyc Ky saBasetca K-Bocupon3sBOAAWLUM 
(K,CK), ecau na Kaxporo x€E MoxHO yKa3aTb TaKoll anementT u€Ko, 
aro x <u. Wnbimu cnopamu, Konyc Ky Ha3biBaetcs K-pocnpousBoxauiuM, 
feCIH 000 snemeHT x€E npefcTaBuM B Bue x = uw —v, rye UGK, veK. 
Tlonatue K-Bocnpon3Bofallero KOHyca MpescraBiser ecTecTBeHHOe oO606uIe- 
ge NOHATHA BOCMpOM3BOsAWero KoHyca (1). IIlpHmMepamun K-BocnpousBoss- 
Mux (HO He BOCNpPOHsBOAAMINX) KOHycoB Ky, MOryT CJly2KUTb,; HallpuMep, KO- 
yc K, HeOTpHlaTesbHbIX HeyObIBaloluux (pyHKUuH B Mpoctpancrse C[0, 1] 
Mpu Kkonyce K neorpulatenbHblx dyHkunH u Kouyc Ky BBINyKJbIX HeOTpH- 
Marenbubx (byHkunH B mpocrpanctse C1[0,1] Henpeppinno Auddpepenuupye- 
BIX PyHKUMU, OOpalawouNxca B HYJb Ha KOHUAaX [0,1], mpH KoHyce K 
‘HEOTPHILaTeJIbHbIX (PYHKUHH. 

_ M. 1. Kpetu noxasan (1), uro konyc K nopmasen Torya u TOKO Tora, 
orga nosyrpynna K* nojoxuTeIbHBIX Ha K jMHeHHbIX (byHKIMOHAJIOB BOC- 
iponspogut &*, Tr. e. Aun mo6oro fEE* uMeer mectTo mpefcTapmenve f = 
g—h, rme g, hE K’. 

Teopema 3. Iycmo konyc Ko agasemca K-socnpouseodawum, a Ki — 
‘Konyc. Toeda K* seasemca K?-KopMaaonelm KOHYCOM. 


' Ham Hen3pecTHo, cipaBeauBo JH OOpaTHOe yTBepxseHHe. 

4. B emyuae, ecmu KoHyc K sBocnponsBo_amult, tia Kawkporo x€E 
Halijetca Tako anemenT u(x)EK, uto x << u(x) u |lu(x)||<M|x|, rze no- 
cTOAHHas M we 3aBucut oT BbIOOpa SuleMeHTa x. Sto cpolictBo M. A. Kpac- 
‘HOCeJIBCKHH MpeAO%KU HasbIBaATb CBOHCTBOM HECIi JIOMLeCHHOCTH KOHyca. 
‘Oxono 20 ter Ha3afl HECIIOUIEHHOCTh KaxKOrO BOCMpOH3BOAAMero KOHYyCa 
6pia yoKasana M. I. Kpefinom u B. JI. WImynpanom. M. A. Kpacnoces- 
‘CKHH oKa3aq, 4TO HeCIJIOWeEHHOCTh BOCTPOH3BOAALero KOHyca HrpaerT 
cyulecTBeHHY0 pOlb IPH W3yYeHHH NpOH3BOAHbIX MO HallpaBJleHHAM KOHYyca 
(ObiiO BEIACHeHO, Kora 43 AuddepenuupyemocTH MO HallpaBseHHAM KOHyca 
BITeKAeT CYMeCTBOBAHHe OObIMHbIX MPOWSBOMHBIX; HalieHbl YCMOBHA NOuIHOH 
‘HEIIpepBIBHOCTH IIpOW3BOAHBIX N10 KOHycy HT. Q.). B cpasn c orum H. A. 
BaxTuH cHoBa paccMOTpedl BOTIpoc O HECIJIOMIEHHOCTH BOCIIPOH3BOAALIMX 
KOHYCOB H MpefoxKuI HOBOe OKa3ZaTebCTBO HECIIIOUeEHHOCTH karxkoro 
‘BOCIIPOH3BOMANero KOHYCAa. 

ByleM ropoputb, uro Kouyc Ko Ha3sbipaeTcs K-HeCMJIOULeEHHBIM, eCJIH Wns 
jmro6oro xGE cyiectByer taxol smementT u(x)€Ko, uTo x <u(x) H 
ju(x)|<M |x|, rae VM — noctosnnas. 
| Teopema 4. Kaaccet K-necnartwyennoix wu K-eocnpouseodsux Konycoe 
coenadarom. 

_ He umes BosMO2KHOCTH OCTaHOBHTbCA Ha JOKasaTeJIbCTEe STO TeOpeMbl, 
OTMeTHM, YTO TIpH ee MOKasaTebCTEe HaMM HCHONb3ORAHbI NOCTpoenns 
VW. A. Baxtuua. 

_ 5. B cBxa3u c Tem, UTO B NpHMOweHHAX TeOpHH NpocTpaHCcTB C KOHYCOM 
K HeJHHeMHBIM 3ajayaM BaxKHY!O PONb UrpaeT BOSMOXKHOCTH MepeXOMMTb K 
Tipesery No MOHOTOHHBIM OrpaHvyeHHEIM nocuienowatembHoctam, M. A. Kpac- 
HocempceKn (2,%) npemomwun cefyroujve ompefenenua. Konyc Ko Ha3bi- 
aetes K-ipaBUJIbHBIM, ecaM JA mMoGOH MocwesopaTembHOCTH Xn E Ko 
3 HepaBeHCTB 


? 


KW, Nose. tee oe NS; (7) 
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Kn (CCR ees. (8) 


cjlemyer CXOJMMOCTb MOCMeMOBaTeNbHOCTH Xn. Konyc Ko Ha3sbiBaeTcCA 
BnowHue K-npaBudbHBIM, CCM AA MOCO MocMefoBaTenbHOCTH x, 6 Ko 
H3 HepaBeHcTs (7) H 


Winl<M (n=1,2,...) (9) 


culekyeT ee CXO{uMOCTb. B3aHMOCBxA3b Me%K]ly STHMH TOHATHAMH [IA clydad 
K = Ky Obina paccmotpeHa B (?), HeKOTOpble TeopeMbI Ra cayyan K+ Ko 
yKa3aHp! B (*), Secb Mbl YKaxKeEM OHO JONOMHEHHE K 3THM TeOpeMaM. 

Teopema 5. Kascdvi enoane K-npaeuaonoii Konyc Ky npaeusen. 

Viz stoi TeopeMbl, B YaCTHOCTH, BbITeKaeT, YTO KaxKIHH Bonne K-npa- 
BUJIbHBIM KOHyC Ky sBaaetcd K-HOpMaJIbHbIM. | 

6. PaccmoTpenve cmaOoh TONOMOrHM NO3BOIAeT BBECTH JabHeHuee 0600- 
I€HHe NOHATHA paBusbHOcTH KOHyca. ByjemM roBopHTb, 4To KoHyc Ko, 
cna6o0 K-npasBusen, ecan AIA MOCOH MocMemoBaTeNbHOCTH X,6Ko U3 
Hepapencts (7) u (8) caenyeT ee cna6an cxofumoctb. Byfem Ha3bIBaTb KO- 
Hyc Ky cna60 BuOAHeE K-IpaBHAbHBIM, ecuH OH K-HOpMaseH Hf ecu) 
u3 HepapenctTB (7) u (9) (Xx,nE Ko, n= 1,2,...) cmegqyeT cna6ad CXOJMMOCTb 
MNOCNeLOBaTeIbHOCTH X,. []pupefem 6e3 MOKa3aTeJIbCTBa HECKOJIbKO TeOpeM O 
cna6o0 K-npaBusbHbIx u ca6o BrowHe K-lpaBusIbHBIX KOHycax. 

Teopema 6. Caa6o K-npasuaonoii Konyc Ky ecmb K-xKopmaabnolit Ko- 
HYC. 

Teopema 7. Kaocdviti caabo enonHe K-npaeuanoneiti Konyc Ko caabo 
K-npaeuaen. 

O6OpatHaa TeopeMa He BepHa. 

Teopema 8. Caa6o 6noavne K-npaeuaonolii Kkonyc Ko 6noane K-npaeuren 
mozda tt moAbKO. mozda, Koeda on K-npaeuasen. 

Teopema 9. JIza moeo umo6e Konyc Ky 6bla caabo K-npaeuren. uau 
cabo. enoane K-npasuarex, Oocmamouno, umobel npocmpaxucmeo E 6otao caa- 
60 NOAHbIM, A AUHetiHaA OboAOUKAa mHODKcecmea K* Oolaa naomxa 6 E*. 

3 nocmeqHeH TeOpeMbI BbITeKaeT, .B YaCTHOCTH, 4TO B Cca6O MOHBIX 
npoctpanctBax (Lp U T. J.) KaxKbI HOPMAJIbHBIM KOHyC cua6o MpaBHseH 
HM claOo BNOHe MpaBiuieH. 


Tloctynu.o 
22 XI 1960 
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MATEMATHKA 


TAH 4)K9Hb 


OB OWIMBKAX OKPYIJIEHHA MPH YNCJIEHHOM PELWEHHH 
CHCTEM COBMECTHbIX JIMHEMHbIX AJIFEBPAMYECKHX 
YPABHEHWM METOJOM: XOJIELLKOFO HW METOJIOM 
PJIABHbIX IJIEMEHTOB 


(ITpedcmasneno axademuxom M. B. Keadouuem If XI 1960) 


J. B pa6ote Hetimana u Donpauireina(!) HawOonee feTambHO Hccsego- 
BaHbl OWMOKUY OKPyrvieHHH B MeTOJe PaBHbIX 3/IEMeHTOB AJA MalllHH C PHKCH- 
poBaHHOH 3anmsnTow. Hamu nosyueHbl OleHKH onIMOOK OKpyraieHuH B Me- 
Tofe XoeuKorO [A MallHH, paOoTatoulux B JBOHYHOM cucTeme c A JBOHU- 
HbIMH pa3spaAwaMH B pexKHMe TlaBatomleH 3sanaToH. [Ip 9sTom mpegnosara- 
‘eTCH, YTO WIA MOObIX JBYX BeleCTBEHHbIX 4HCeN Cc HU d TOUHbIe asreOpau- 
yecKve onepallun (cmoxKeHHe «+», BBINHTaHHe «—», YMHOKeHHE «-», eme- 
Hue «/), H3BMeYeHHe KOpHA «( )/% HM COOTBETCTBYIOWIHe MceBsoonepalun 
1 («+*», «—"», «X», «:», «Y») YOBMETBOPAIOT CJIELYIONIMM YyCJOBHAM 


i (¢ + d) —(¢+*d) = (c+ d) &,, 

f (c — d) — (ce —°d) = (c —d) &, 

c-d—cxd = (c+d) €s, 

cid—c:d=(c/d)e, (npu d=0), 

t (c)*—Ve= (ce, (npx c>0), 

tre | |< 2% (i= 1, 2,...,5). 

: Tyers. m CHCTeM C omHott H TOM 2%e CHMMeTpHYuecKOH MaTpHueH A no- 


_ pxAyiKa n 3amHcaHbl B BHAe 
| AX = B, 


rye B — MaTpHlla H3 MpaBbix yacTeH CHCTeM Pa3MepHOCTH ft X ft; Xx. — MaTpH- 


ta HeH3BeCTHBIX pa3MepHocTH] nxXm. JlomycTHM, 4TO L'L ecth mpu6su- 


2%KCHHOE Pa3zJOKEHHe CHMMETPHYCCKOM MaTPHUbI We i ae a a ABNAIOTCA, 
_ COOTBETCTBEHHO, BepxHeit TpeyroubHOM MaTpHueH H ee TpaHcnoHHpoBaHHoK 
' MaTpwHuel. Bynem YMetb 


M(A—L'L) <[}/2(n® + 0 + 6) M? (L) + (n — 2) M(A)]2°, 


rae M(A) o6o3HayaeT MaKCHMyM Mojysieli anemeHToB MaTpuubt A, Ecau 
o6o3sHauHM uepes Y npHOmmxKeHHoOe pellienve ypaBHenua L'Y =B, to n0- 
JtyaHM 


/ M(B—L'Y) < [3/,(n® + 5n — 8) M(L)M(V) + 2M (B)] 27. 
Kpome Toro, 6yfeT HMeTb MeCTO HepaBeHCTBO 


M{L'(¥ —L X)] <[(*/en® + 9/on® — */sn) M2(L) M (X) + 2nM(L) M(Y)] 2. 
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OxkouyaTeJIbHO NOJYYNM OWeCHKY bs 
M(B— AX) < [(*/2n® + 2n® + 1/gn) M® (L) M(X) + 
+ (thn? + $n —4)M (DE) M(Y) + (n°—2n) M (A) M(X) +2M(B)1 2 (1) 


B KayecTBe mpuMepa paccmatpuBaem MatTpuiy A= SS’ nopsyKa 15, rae 


A. ee 2 RO 
cates ke 
Saay ie 1 ; 
ee need! 


lat = 35 np oOpamenuu MaTpuust A mpaBaa yacTb oleHKM (1) faet 
0,95-1078, KoTopoe 61H3KO K JelicTBHTeIbHOH OWMOKe B eBOH YaCTH, paB- 
HoH 0,14-10°°. 

TIpakruuecku fii OOubIINX nN MOXHO paccMaTpuBaTb TOJbKO THaBHbIi 
yleH B OWeHKe (1), uMeHHO 2/,n?M2?(L) M (X) 2". Tora B JaHHOM cu1yuae 
BMecto 0,95-107§ nogyuaem 0,72-10°°— pesybTaT, He3Ha4HTeIbHO OTVJIH- 
ualOWHlicA OT Mpejbiqyulero. 


na OonbpmHx n riaBHad yvactb ownOKu N(B— AX) He lpeBocxOAuTb 
* ee — 1 
0,58 n3N2(L) N(X)2-*,rne N(A) = (Sp A’A)”, a raaBHaa uacTb omMoKH 
o Fart aye = 
j{—AX| we mpevsoliger 0,58 n°! L|*| X|2 * unu 0,58 n3| AX | P(A) 2-°. 
Az x 

Syecb | A| = max Ll re Z o603HavaeT n-MepHbIit BeKTop, H P(A) => 
2+0 fn 
rye Ay, A, —COOTBeTCTBCHHO HavOosbuiee H HaHMeHbilee COOCTBeHHbIe 3Ha- 

yeHHA CHMMeTpHyuecKOH MaTpuup A. 

2. IIpwusato cuntatb (?,°), uTO B MpHMeHeHHH K PpellieHHIO CHCTeM COB- 
MeCTHBIX JIHHEHHbIX aylreOpanyecKHX ypaBHeHHii C CHMMeTPH4eCKHMH MaTpH- 
aMH MeTOL XoOJleuKorO sABJseTCH OOee TOUHBIM, 4YeM Jpyrve MeTOJDbI. 
BosHukaeT BOMpoc, MOXKHO JM OKa3aTb, YTO MeTOM XosleuKorO ABIAeTCH 

pit 
Oomee TOUHBIM, YEM MeTOA TIaBHbIX 3emMeHTOB. Haim TeoperuueckHe UccJe- 
JOBaHHA HW MOMBITKH PelleHHA STOM 3alauH MpuBenw K NpHMepy, AA KOTO- 
poro Mero Xomeukoro jlaeT MeHee TOYHDIM pesybTaT, YEM MeTO, PaBHbIX 
3JIEMCHTOB. 

PaccmaTpHBaem cucTeMy ypaBHeHuii B Buje 


Ax = 0, 
rye 
200 —100 400 —310 100 m445 
— 100 { 2 4 3 14 
fe Wes 400 2 3 ey ee ea a= 4 
— 300 4 3 2 4 16 
100 cae 4 4 48 


H x — BeKTOp-cTONOel, Heu3BecTHHIX. Jima gTOH CucTeMbl MeTOJOM XoseuKoro 
nowyyeHo Ha MalinHe Crpena pemleHne 


— 0,773529482.10-1 
0,282058854- 10-2 
6 0,100000004 - 10 , 
— 0,973529539-10 
_ — 0,473529496 - 10 


nipHuem 


0,72-10-5 
0) 
r=Ay— ob — 0,43-10-6 
— 0,70-10-8 
— 0,10-10-8 
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Y4TO 


Ir =0,72-10-5, |r, =0,84-10-5, |r, = 0,72-10-, 
i METONOM TlaBHbIX 3/IeEMeHTOB pelllenne 


— 0,773529414 -107 
0,282058823 - 10-2 
x= 0,100000000 - 10 ’ 
— 0,973529411-10 
— 0,473529411 -10 


fr O.on- 1052 
—0,10-10-6 
r= | —0,60-1077 |, 
Ona Ome 
— 0,80-10-6 


rf: =0,35-10-, frp =0,46-10-, |r = 0,34-10°5, 


Be tri; (i = 1, 2, 3) — Hopmpt Bextopos (*). 
| H pe3yJIbTaTbI O3HAYAIOT, YTO MeTOA XoseWKorO HE ABAAeTCH BO BCeX 
omyuaax Oovlee TOUHBIM, YM MeTOA TaBHBIX 3JIeMeHTOB, KaK IPHHATO CuH- 


Mockosckhii rocyfapcTBeHHbIii yHHBepCHTeT ToctynHaio 
um, M, B. Jlomonocosa 4 XI 1960 


UMTHPOBAHHAA JIMTEPATYPA 


i 

% 
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-inson, Quart, J. Mech, and Appl, Math., 1, 149 (1948); YMH, 5, B, 3 (1950), A, M. 
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Jloxaagm AkagwemMun Hayr CCCP 
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M. ®. THMAH 


OB ABCOJIKOTHOM CXOAUMOCTH KPATHBIX PAXOB ®YPbE 
(IIpedcmaéaeno axademuxom B. H. Cmupnoeoim 19 XI 1960) 


Baarogaps uccnefopanuam C. H. bepuuitefina (*), A. Surmyuaa (? 
Xapav (*#) H JambHetuiemy oO6oOmleHHIO HW pa3BHTHIO HX Pe3YJIbTATOB B pa- 
6orax C. B. Creuxuna (°°), a takxe A. A. Kontourkopa (’) B HacTonmee 
BP€MA H3BECTHbI B HeKOTOPOM CMbICJIe HCYepMbIBAIOMMe Mpu3sHakH aOcoMOT- 
HOH CXOZMMocTH pxOB Pypbe AA PyHKUM OAHO MepemeHHOH. PesyabTaTEt| 


HbIH xapaktep. Ilpu STOM COOTBeTCTBYIOLHe YCOBHA JA aOCOMOTHOH Cxo-§ 
AMMOCTH OObIUHO COJepxKaT OrpaHHyeHHA Ha PyHKUHIO Kak NO Kako use 
ee TI€peMeHHbIX B OTJEJbHOCTH, TaK HW MO pa3JIH4HbIM rpyniaM STHX Mepe- 
MeHHbIX (871%), 

EctectBedHO BO3HHKaeT BOMpOC O TOM, C KaKHMH CBOHCTBaMH (yHKUHH) 
TOJbKO TO KaxKMOH U3 MepeMeHHBIX B OTIEMbHOCTH CBA3aHa aOcOJOTHAaA| 
CXOJMMOCTb ee pafa Pypbe. Ana hyHKunh, mpHnalnexauiux Ha ky6e TepHo-| 
Nop sleGeropckuM Kslaccam Lp(1<p<oo), TakKHMH XapaKTepHCTHKaMH HX\| 
nae s MOryT CJIYKUTb WaCTHbIe HanyuiMe TmpHOnmKeHHA MyHKUHH 

Mine soe patie) | 


ns oo (f)i, == 
ny 
= oe lineae se HEN eee SY Cys (ages = eae oer eee Pea adores Aneipe, 
9 p —/ 
p. v 


JIH6O 4acTHbIe MOJY JH TiwatKOCTH 


O, (f3 hy), ae Pe il gue (i) F A ee ees Ny aim ut, Nyt oss Xn) | 


HerpyQHo yOeqvTbCA, YTO yCJIOBHA, OOBIYHO HakslaftbIBaeMble Ha PYHKIMNW | 
[ (X1,+.+.+, Xz) MO KaxKMoH u3 ee TepeMeHHIX B OTIebHOCTH H OGecneuHBalO- 
ilHe aOCOMIOTHYIO CXOMHMOCTb COOTBETCTBYIOero Mpoctoro pala Pypee, elle | 
HeQOCTaTOUHbI AIA aOCOMOTHOH CXOAMMOCTH KpaTHOrO pana Dypbe myHKunH 


f(%1,--.,%n). J[ma sroro paccmotpuM, Hanpumep, dynKumo f(x, y) = 
Soha Meer as ‘ 
S1n MX Sin ft 
= 2 ae | . OveBngHO, 4TO B AaHHOM cayyuae Em, oo (f)L, = O (—-), 
m=1 n=1 


1 se | 
Eco, n (PL, = (—), OnarofapA yemMy cxopstcd paws SI m— Em, olf), Hl 


m1 


Ly 


n=1 
dyukunu / (x, y) m0 nepemenHo x (nouTH aA BCeXx y) W lO TepeMeHHOH y 


(nouTH fia Bcex x). Ognako 9Tor pA He Oymer aOcomMOTHO CxOMAULUMCA. 
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_ Takum o6pasom, cBoiictBa dyHkunu f(x1,..., Xp) MO KaxAOH 3 mlepe- 
MeHHBIX B OTJeNbHOCTH, OGecneunBatomle aOCOJHOTHYIO CXOMHMOCTb ee pasa 
|} @ypbe, FomKHEI ObITh B HEKOTOPOM CMBICIe Gomee CHJIbHBIMH, eM COOTBET- 
}cTByioulve cBolictBa Ja dbyHKUMA ofHo nepemeHHoilt. 

| Teopema 1. /Tycme nepuoduueckan nepuoda 2x no Kancdoti us nepe- 
MeHHwLX ynkyua f (xX1,..., Xx) EL uw nycmo cm. ... ny — ee Koadqduyuenmot 
Pypee. Ecau Oaa Hekomopoti cucmemol uucea Oye 0) AV 12k ee 
Mog +... +¢%,=1 u sw60eeo v=1,2,...,k eoinonneHol ycroeun 


ioe) 


aes | a 
Deny edi) << O; (1) 
Ne=1 
mo ps0 
Lee) co 
ok apd etre tiara (2) 
—0oo —0oo : 
xodumcn*. Ecau 4ucaa |Cn,,...,n,| MOHOMOHHO ‘yOolsarom no KascOomy U3 


HOeKCOB, moO pacxodumocmb no Kpalineti ‘mepe odHozo U3 ps2d08 


») ik oa co(f)r, @rewem pacxodumocmb pada (2) **. 
=1 


- B tTeopeme | «cma6pie» cBolicTrBa yHKWHH 10 OJHHM IlepeMeHHbIM KOMTeH- 
 /cupylotcs Oosee CHJIbHBIMH ee CBOlicTBaMH lo Apyrum. B cBa3u c 3TuM MpH- 
| Belem Apyrylo TeopeMy HeCKOJbKO HHOFO XapakTepa. ; 


) Teopema 2. /ycmo f (x1,...,*n)@L.. Toeda dna cxodumocmu pxda (2) 
| Oocmamouno, umobol npu awbom v= 1, 2,...,R 6bINOAHAAUCH YCADBUA 
co 
Di ek, coll): < © (3) 
ot : 


Kak MloKa3biBaeT cJieflyioulee yTBep»kfeHHe, ycmoBpux (3) B Teopeme 2 
ABIAIOTCA B H3BECTHOM CMBICJI€ OKOHYATeJIbHbIMH. 

Teopema 3. ITycmo {an} — npouseorbHaa MOHOMOHHO yOolearoluaan no- 
 CNCOOBAMENLHOCMNS 4LUCEN tk Gy,—->O npu n—- oo. 
Bp cau 
he ‘ co 
l 3 nh/2—1@,, =— 150. 
N na=1 


_mO MOOKHO yKasamb Henpepolenyto nepuoduueckyt no Kado U3 NepeMeHHbLX 
© cbynKkyuto f (x4, .--, Xn), Y Komopott 


Pa a ate) 2, +, fyeeyn), 
a pad (2) 6ydem pacxodnwumca. 

aks ae Ae seo jokasaHa C. H. BepxuiretHom ((*); cTp. 166). 
: Teopemp! 1 u 2 noKasbiBaloT, KaKHe KOHCTpyKTHBHbIe CBOCTBa PYHKIHH 
10 KaxkOl v3 TepeMeHHbIX B OTJeJIbHOCTH OGeCMeYHBAaIOT aOCOJIOTHYIO CXO- 
_ WWMOCTh ee pasa Pyppe. Culefyioujve ABa MpesMO%KeHUA, COOTBETCTBEHHO 
_ SKBHMBaJIeHTHbIe TeopemMam 1 u 2, BbIpaxKaloT 3TH CBOMCTBA B CTPyKTYPHbIX 


_/tepmMuHax ***, 


* Tipu k = 1, T, e, AA PyHKUAH OHO NepeMeHHOM, ITO CJleLyeT H3 HepaBeHCTBAa (cm, (48), 
:] . . 1 

co co — co 2, 2 

Bie fa) Ap re (kr &) - 

} n=1 pt n 

** TIpu & = 1 ato yTBepxyeHue AoKasano C, B, CreukHHbim (2) 

oe ***Tipn k= 1 cm, (°). 
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Teopema 4. Cxodumocmo ps006 


S! rir” or" ( oe CS re ie ee (4 


k 
Onan HeKomopelx &, > 0, >| a, = 1, o6ecneuueaem abcoaromHyto cxodOUmOocmM 


v=1 
pada Pypee mynkyuu f (X4,..., Xn). 
Teopema 5. Ecau Osa pynkyuu f (%1,..+, Xp) Le BolnOANeHOL YCAOBUA, 
fore) 2 nl 
ym 1m (igo), <% On oP (5) 


mo psd (2) cxodumcs. 

Tak Kak B Teopeme 4 JIHUIb OHO M3 o, MOXKET OKa3saTbCA Oombuie 1/s, 
a BCe OCTAJIbHbIe &,, CleqOBaTeMbHO, MeHbIe 7/., TO aOCOMOTHAA CXOJHMOCTh 
kKpaTHoro psafa @Mypbe cBA3aHa B OCHOBHOM (ry > 1/2 a,) © xapakTepoM yObl- 
BaHHA Mofydel raqKOcTH byHKUMH MO KarKMOH W3 ee TlepeMeHHBIX. To xe 
MOTBepxKaeTch HU TeopeMolH 5. B To xe CaMoe BpeMsA AIA GyHKUMH OAHOK 
MlepeMeHHOH fOCTaTOUHO paCCMaTPHBaTb JIMIb HX MO/YJIM HellpepbIBHOCTH. 

B 3aK0ueHHe TIpHBeeM HEKOTOPbIe M3 BO3MO2KHbIX OOOOUIeHHH TeOpeM 
les 22 

Teopema 6 *. J[Tycmb nepuoduyeckaan nepuoda 2x no Kascdot us nepe- 
MeHHelx QynKyun f (x4,..., Xn) EL; M(t) — eospacmarowan eoenyman yHK- 
yua u D(0)=0. Toeda cnpaeedaueo nepaeencmeéo 


peo 


(ove) foe) -—I, one 
Di 2) ON Gee ite le <Ay SI nye ame 
i,=1 ip ih oye il 
20€ Cn, ...,.n, — Koaduyuenme: Pypee dynxyuu f (xX1,..-,Xr), {Mv, 2} 
(v=1,2,...,k) — eo3pacmatwwue nocaedosamenbnocmu yerblx 4ucer 
k 
hy os 0) (Nice 12, | ves re) So = ie 
v=1 
Teopema 7**. Ilyomed Giee-a see eet <P <2. Ecau Oana HeKo- 
mopol cucmemol uucen oy >> 0 (Vv = 12 er), &), 3 ay =1, npu stwbom 
— 
v=1, 2,..., @binoAnenol ycnoeun 
ny=1 
UAU, “MO aKeUBANEHMHO, 
5-8 (P—L/P Ba 4 - 
fy Or,” f;— Co; 
2, i ( ny Ni = 
20e er (7, — yeasie “ucna), O<_0,< Bip — 1) pv — 1,2, ae 
Ua me —f, mo 
[oe} co 
pags © Belen osm ma + IY (la 1)" < 00 
*TIpn k= 1 co, (°), 
** Tipw k= 1 cM, (7), 
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= 


ere aon rc f(x... , %,)6€L,, Me pe 2, a 

dof (fs as amd malaan cae a eas 
Ye) 

20e O<pc, mo ps0 


co (ee) 
Dee Canteen 
—co —oo 


JLHeMpOneTPOBCKHH CeJbCKOXO3AHCTBEHHbIII Tloctynuuo 
HHCTHTYT 16 XI 1960 


UMTHPOBAHHAA JIMTEPATYPA 


1C, H. Bepumteiinu, Coop, cou, 2, 1954. 7 A. 3urmyuna, Tpuronomerpuye- 
exue pan, 19389, °C, B. Creuxkun, Marten, c6opu., 29, Ne 1, 225(1951), *C. B. 
(treuxkun, JIAH, 102, Ne 1, 37 (1955), © C,B, Cteuxuu, Hsp, AH CCCP, cep. ma- 
em., 17, Ne 2, 37 (1953). ®C,B.CreuxKxnuu, H3s, AH CCCP, cep. matem., 19, Ne 4, 
221 (1955), *7 A.A, Konwumxkos, Marten, cOopn., 44, Ne 1, 53 (1958), § BLT. Ye 
muna3e, JIAH, 54, Ne2(1946), ® B. YT. GVenugnse, Tp. T6unucck, matem, HHCT., 26, 
> (1959)5 290, E. 9K ax, Coo6m; AH IpysCCP, 12;-Ne 3, 129 (1951), 4G. E. Re- 
mes, O.Szasz, Duke Math. J., 9, 693 (1942), 4S. Minakshisundaram, 
D.Szasz, Trans, Am, Math, Soc., 61, 36 (1947), %%J.Musielak, Bull, Acad. Po- 
Mion, Sci, cl. 3, 5, 251 (1957). 14J.Musielak, Ann, Polon, Math., 5, Ne 2 (1958). 
25 Ce Tuu-daunb, Acta Math, Sinica, 9, Ne2(1959), 1°U, E, Kax, M. ®, Tx- 
‘Mau, Matem, cOopH., 35, Ne 1, 21 (1954). 47 H. E. )K ax, Coo6m. AH [pys3CCCP, 16, 
Meo zeicaiivon), “© Tt. Xapauw, ff. E. Jiurrassyagz, £, Woxauna, Hepasen- 


1077 


oxxayne AkagemMun Hayr CCCP ' 
1961. Tom 136, Ne 6 


KHBEPHETHKA H TEOPH#A PETYAHPOBAHH F 


3. H. HEUHTMOPYK 


O CHHTESE -CXEM 
(IT pedcmaéaeno axademuxom M. B. Keadouuem 31 VIII 1960) 


AHaJOrHA MexKLy OyseBCKHMM CTpyKTypaMH, C OMHOM CTOPOHbi, H GyweB} 
CKMMH KOJIbILAMH, C Jpyroli, NO3BOAeT OMpeAeHTb CXEMbI, MOMOOHBIe- KOH }Mt! 
TAaKTHO-BeEHTHJIbHbIM CX€M@M, B KOTOPBIX MPOBOAMMOCTb Wen BbIMMCIAeTCS 
TaKHM Ke MyTeM, KaK H B KOHTAKTHO-BeCHTHJIbHbIX CX€MAX, a IIPOBOAMMOCT 
CX€Mbl — C HCMO/Ib30BaHHeM CJIO%KeHHA TO Mod 2 BMecTO OysIeBCKOFO COKeHHA Hh 
Jina KOPpeKTHOCTH onpeemeHHA HeOOXOAMMO TakxKe, ITOObI Bce peOpa Cxembih 
Obl OPHeCHTHPOBaHHBIMH HM B CXeMe He COfep2Kaocb NeTeb, HMeIOUIMX He 

HyJIeBylo poBpofsuMocTb. Ha30BpeM TaKHe OObeKTb 
R-c XEMaMH. 

B nactosmelt pa6ote paccmaTpuBaerca MeTOy CuHTesa 
M-cXeM, JOCTABJAIONLMH CXEMbI C aACHMIMTOTHYeCKH Hav 
MCHbIUHM YHCJIOM KOHTAKTOB, 

Ilyctb H — HeopweHTHpoBaHHbli rpad 6e3 nerevb (*),i§ 


Puc. 4 KaxKOH Tape peOep KOTOpOorO HHIMJeHTHBI Oonee ABYxif 
y3nos. Ilycrb oH MMeeT yanbt Pz, a=1;..., ft, Koay 
pedep, H MycTb (4, %))— OTHOIWeHHe HHUHZeHuHH y3n0B B #H. IlycTb 
qanee {hg}, B=1,...,N,—cucremMa nonapHo opToroHabHEIX 6yJieBCKHX| 
yHKuHH. ConocraBHM B3aHMHO-O2HO3HaYHO peOpam (P,,, Pa,) yHKUHH 
Mea, a, (1 SB, a, SN) HM NOnOKNM g, = V hp, ge PYHKUHIO £7 HasoBeM 
(aaa f 
CBAsSaMuOn C YSNOM Urs: 
JlemMa 1. 1 | 
Q, CCAU (4, %) = 0, , 
ho 
Sa.8a, Aga, a, CLAUL (4, te) = 1. 1 


OQ6osHauHM Ly (71) MHHHMaJIbHOe HCO Takoe, UTO R-CX€MaMH, HMeIONLHMH 
He Oonee Ly (mn) KOHTAKTOB, MO2%KHO peasIH30BaTb JOOyIO MYHKWLHIO areoppl 


JOrHKH mm apryMeHTtos; L(n)—cootTBetcTByrollee HCO IA KOHTAKTHO- 
BeCHTHJIbHbIX CX€M. 
JlemMa 2. 


2a 22s (1)! 


Hokasatenpcerspo. HuxHAS OWeHKA. Bmecto Kaxoro KOHTAaKTA X 
CX€MBI TIPOH3BOAMTCH MOACTAHOBKa CXeMbI, H300pax%KeHHoH Ha puce. |. TMouny- 
ueHHad CX€Ma SKBHBAJIeHTHa HCXOJHOH, HO B Hel BCe LeNH MpOxoxAT uepes 
KOHT@KTbI B OJHOM HallpaBJIeHHH; OHH KOHEIL KOHTaKTa ABAAeTCA BXOJHDIM, 
Apyrow BbIxogqHEM. TIpopoyumMoctb cxembl u3 L KOHTaKTOB (OAMH U3 KOTO- 
PbIX ABJIACTCH «HCTOUHHKOBbIM») OHO3HAYHO ONpeyemaeTcA HaHMeHOBaHHAMH 
KOHTaKTOB H KBaypaTHoH MaTpuuel B {b;, es b;,; = 1, Torga u TombKO TorZa, 
KOrAa HMeeTCH Uellb, NPOXOMAlllad Yepes BeEHTHJIM, OT BbIXOfa i-ro KOHTAKTA | 
K BXOY j-rO KOHTAaKTa. 

Bepxusaa oneuka. Ilpu n uernom Bepxuaa OleHKa CleayeT 43 C.F 


Iyctpn = 2k+ 1. ApryMenTbl pa3OHBaloTca Harpynpl: x = Cone Xa); %1, 2m 
cofepxaT 10 k—t 6yKB, X%3 comepxxuT 2¢ +1 OyKB. B KauecrBe MHOMKECTBA 
1078 | 


a} (emma 1) OepeTca MHOKeCTBO BCexX KOHBIONKHML K> (x3) *. Hycre rpad H 
ameet 2T yanos, T=[2°*") + 1, pacnagaiomuxca Ha ype rpynmbi no T y3nos. 
Pe6pa MMeIOTCA TOMbKO MexK]Y Yy3laMH M3 pasHbIX Ipyl; Bcero uMeeTcA 
+1 pedep. Mycrs {9,3} — MHOxKeCTBO dynkuuit, cpssannrx c ysnamu }-i4 
Ppynmnr rpaba H (6=1,2;1<7<T), u 63(71, %2) —TaKOM Ha6op, 4TO 
=€, ,8,,.9 lorma 


| | (V1, 2) 
Te) Sy — Bx,,1 %3) Ke (%1) f.,, 5 (Xs) K~(X2) f (51, 52, S3(¥1, Y2)) (2) 
Yi» Yo, St, Se ¥ 

| Cxema (cM. puc. 2) CTPOHTCH HS AByX KOHTAKTHbIX CXEM S? a S? wu Bex- 
THJIBHOH CXEMbI, COeAHHAIOMIeEH B COOTBeTCTBHH c (2) BBIXOJbl CX€MbI fey 
|€O BxogamMH cxembl S®. Cxema Se (6 = 1, 2) peanu- 


/syer (yHKHH "Brg, (¥%) & i (xs) H COCTOHT H3 
| oxen G Hal Xs, peamusyromeli ‘alee x5, 8 aS 


HywenHo W3 KOHTaKTHOrO yepeBa) u T cxem Ke, 
easIH3yIOWWMX = KarkKlad, BCe KOHBIOHKUMH = K nes 8) 


(acumntoruyecku 0 2*~ konraxros (3)). Tlonout 
tft, R—t—>o. 

SameuyanHue. Ecnu B cxeme He cymlectsyer 
} eTeJlb, MpOxoAulMx SOomee veM Yepe3 OMHH KOHTAKT, 


fo HWKHAA OleHKa B (1) noBLUaetca yo V2 - gr 
(B 9TOM cayyae Mpu coorsercrBylomlel HyMepanun 
KOHTakToB MaTpuia B GyyeT Tpeyrombuoii). 

| Teopema. 


Bepmuxanbueid 
MHO2ONOMOCHUK 


an te 
NZ NY 


Ly (n)~V 2-27”. Puc. 2 


WokasgatenbcrBo. HuxuaAa’ oueHKa’ cnemyeT U3 saMmevaHHs. 
Bepxuaa oueHKa (uM MeTog cuHTesa). Ilycrb n ueTHoe, n = 2kr + 2s. 
Onmiem ogo chelnmambHoe mpegcrapienue pyHkuHH. 


1) Aprymentsi ar Ha rpymmbi: x = (nee a ae tos Ws 


Xi = (x7, Sec i= 1). .,2k 9", Wr coylepxkaT 110 s 6ykB.3[B MHOxKeCTBE 
HeHYJIeBLIX HaOOPOB 3HaveHHH apryMeHTOB x, BblifesineTca cuctema {S;,;}, 
ys 


: 1 
f= 1,..2, m= HellepeceKalolmluxcad rpymm no r Ha6opoB B Kaxkyon 


Tpynmle Tak, 4TO Bce HaOopbl OfHOH rpynmbl smHHefHO He3aBHCHMbI (*). 
Xapaktepucruyeckue (byHKWMH MHOxecTB S;,; Oyqem O603HadaTb S;,;. OcraB- 
wiueca HaOophl, BKIOUaA HyNeBOH, O603HauHM i, t= hewn aend d < fy Sapa 
_TepucTuyeckyto @YHKUMIO MHOMKeCTBA {t1} Ha6OpoB 3HaveHHH apryMeHTOB 
x; 0603HauuM T;. 


2) ycrs Vx = ‘& Onis cues Jon) ifn te, Se EMME 
a= = 
'B (4) cnenyer, To AA KAKAOH PyHKuAH 9 (%, .. +, Xap), YAOBMETBOPAIOMeH 
-YCJIOBHIO @ Ves, Xeon) V>=9 (x, oe Xor) Halizerca momHHOM )Kerai- 
KuHa (5)** 


Gig] = By 419; elm... LXER, B= (tye sFor)s 1ri<r, 19; P] = 0,1, (3) 
Bf oe 


————E—————E————— 
: * K~ (7) 6osnauaer yy... (y)", mae y= (3... 9), 6 =... , 6 


ecTb y mpuoo=i4 y upuy o=0. 
** S, @® osHauaior croxenne no mod 2. 
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eg emp RE 7 


TakOoH TO 


~ 


@ (%1,---, Xn) = V~ G [gl]. (ay 
3) PaccmoTpuM B kKayecTBe MHOxKecTBa dbyHKuMH {hg} (nemMa 1) MHO 
*KecTBO Bcex m* dynkunH V~. Tlycrh rpap H umeer 2k rpynn y3n0n ne 


T =[V 2m*/V 2k(2k—1)]+1 yanosp B Kaxpoh rpynne, pe6pa umerorc 
TOJIbKO MexK]y y3JlaMH M3 pasHbIX rpynn; Bcero HMeetca m2* pe6ep. O6om 
3HauHM Wp, q PYHKIMIO, CBASAHHYIO C q-M y3JIOM p-H YTpynmbl, wu Mycrt 


Vo.¢.0'.0° = Wp,qW 9° (Vp,9,0',¢’ CCT AH60 Vz AA HeKoTOporo x, mHuG6o 0); | 


te : 
Vee. = >) Vo.qp'q’s DP > Ds 
q’ 


Vo.p'4 =D V p.9.7'.9" p' <p. 
q’ 


8ro0Har 
yacm 


OuepuHo, 410 Vz. p,qVo",p.¢° = Vp.9,p',9"« 

4) Ynanum us Ha6opa (x4,..., Xap) 
py apryMeHTos rpynnbt Xp, X pp’ > p, | 
OCTaJIbHble FPyIbl MPOH3BOAbHbIM OOpa- 
30M paciipefesuM Ha Ba mofHa6opa m0 
k—1 rpynn; o603HaquM ux MP, Mp ps! 


Se Tora ama mo6oro p = (ry,..., for) fe 
ee 4 oily i eee - fs 4 
eT iso eee Eo oH. 5*P Koray Ti 


re i} 
FE, ot, c(Ep,p,0) — KOHBIOHKUMA apryMeH- 
oR 
TOB H3 {xj',...,Xok }, BXOMAULAX B My pr 
(Mp’,p). Tlonoxum 


S ale + 
Ras Oo ae ms d Vow ED pe , 
S S p”>p 
{8$ 
ES) a a ca, ” av! ~ 
Up.ge >) Vow Ey pre 
p"<p 
Torga upu p’>p 
SUMS ORO Y= 
Pp 3 Lae OP ee Xp P rs } 
HC. r Tok | 
= Vp.q.p'.q'¥1 +++ Xk (5) ! 


~ 


5) B cuny (3) —(5) dyukuna f(x) Moxer 6pITb lipefcraByieHa B Buse 


CN y ENE SNES 


F(x) Kz; (x2)f (x4, cae ies, Tr, Cree oa co ? yy) oe Tul%u) 
esi 
(2) (> PAu ss joa 
i ; (x) rr > (UF ako (y*) ea (Os re etiere (y NERY ) x 
PP9q 
Pins 
o';60 5>Pf 
XU [Pf (*) VpqnqKe+Ky- Pl. (6) 


Cxema Jia dbyHkKuuu f oOpasyerca Ip MapasebHOM coequHeHuH cxeM | 
wit 7) on naa fF. Tlocnenuas crpoutes 13 610KOB Ay, KOTOpEIe | 
COCMHHEHBI NapaebHO H, KpOMe TOro, CBA3AHbI MexIty cO6OOH BeHTHJIAMH. 

Bnoxk Ap (cM. puc. 3) cocTrouT H3 OTJebHbIX TlosOnoKoB. Tlom6n0Ku 
Vita p> py w Vora P' <p, peanusyior bynKuun V5.p9, Vo.pq- Bee 


NONOOKH V5ip',q, Vp.pr,q (G10Ka Ap,q) Coep2KaT BMecTe He Gosmee 2kr? (2k — 1) T 
1080 


a 
I 


KOHTaKTOB. C BBIXOMOM (BXOJOM) Kaxoro Mos6N0Ka Vp pq (Vp.p.q) Coelu- 
(4 ffeTcaA BXOJ (BbIXOX) Nom6noKa D* (D~) — puxotomuyeckoro jepeBa Han 
a (y). Borxogpr (Bxogpl) nox6n0KoB D* (D~) Ha30BeM OL HOU MCHHEIMHy 
y] SCH MIPOBOAMMOCTH MexKy HAMH HW BxOJaMH (BbIXOJaMH) NosOn0KOB D* (D7) 
paBubl. C Bpixoqamu (Bxofamu) nox6s0KoB D* (D7), coeqvHeHHBIx c mo_6N0- 
| Kamu Vi-o.a (Vo.p.q)> COCMMHAIOTCAH BXOLbI (BBIXOJbI) MOL610KOB EL (Epa 
[oyq6.10K ee (Ep) saBasetca (k — 1)-spycHbIM f-xXOTOMM4eCKHM jlepeBom, 
B KOTOPOM KOHTAKTHI i’-ro sApyca, BbIXOAAWHe H3 OHOTO y3ula (BxXOsA- 
Mve B y3eul), HMCHOBaHbI BCeMM pa3JIMUHbIMH TNepeMeHHbIMH i’-fi rpynnbr 


NozHaGopa Me pr (Mp,p’). Tloq6noK jay my (Ep,p’) peastusyeT yHkuun aE 
i7_—-— _& r —f?r 
(,, els uMeeT r*—! BEIxof0B (BXOJOB) HM COepxKUT 7 ~KOHTaKTOB. Bu- 


XombI (BxobI) Bcex nom6n0KOB EZ. p’ (Ep,p,), COCMMHEHHBIX C OJHOMMeHHEIMH 
sbIXOMaMH (BXOJamMu) noLGN0KOB D* (D-), COOTBeTCTBYIONIMe OAHOMy HaOopy 


(0 OfHOMy BbIXOfy (BxOfy) OT KaxKOroO NOL- 

Wloka), coequusioTca B r*—l y3noB. Y3ubl, Momy- Reeeuon 
MeHHbIe OT TMOONOKOB Be, p’ (Ep.p’), Ha30BeM Bbl- paboyu 
OJHbIMH § (BXOJHbIMH) y3namMu. Vimeetca scerOd "0#0C 
a BXOJHbIX HU BbIXOJHBIX y3s0B. Mexyy co- 
OTBETCTBYIONLMMH BbIXOXHbIMA HW BXOJHBIMM Y3- — Beroduoul 
WaMu BCTaBsneTca lofG6m0K Xp, (puc. 4); Bcero pabovud 


MMeetcn 2°r*—! non6noKos Xp. Bxoqno (BEIXOZHO!I) ae 

(KOHeI, Kaxkoro KOHTaKTa U3 Xp Ha30BeEM BXO]- eine | 

HIM (BbIXOXHBIM) paOouHM TosOCOM OsI0Ka = 

‘Ap,q. “actb Onoka Ap, OOpasoBaHHy!0 nosxOnoKamu V>, ara see 


| a Be EP-?.), Ha30BeMBXORHOKH (BBIXOMHOH), a YacTb, O6pa30BaH- 


Hy!lo nofOnoKamu Xp,— padouendk. I]popogzumocth6noKa Ap, pana 0. BaoK 
Ap,q UMeeT Bcero 2%7_, BXOMHBIX H CTOJIbKO 2K BbIXOJHBIX paOounX NOIIOCOB 
H cOJep2xKUNT He Ooslee 


meee (2k — 1) T + (2k — 1)(2"*? — 2) + Sasa! (Qpe=d)\ oe 


if 


r 
- KOHTAKTOB. 

TIpu nocrpoenun cxempr za f® nexoroppie nappt (a, 6) pa6ounx nomocos 
OyIyT COeMMHATDCA BeHTHIAMH OT @ K Db (a— BbIXOAHOM paoounl Nowwc us 
Ap,q, 0D —BxoMHOK paOounli nomoc u3 Ap’, q’, p’ > p). 

TlocmeqopateibHblii mpotecc oOaBseHHA BeHTHIeH Mex,y OnoKamMH Ap,, 
n Ay c p’—p=1,2,...,2k—1 mpusogur x cxeme gna f. 
Ooulee 4cIO KOHTaKTOB B CxeMe Ja f He peBocxO,UT 


Jip 2 OP EGY Or elt Sg) a) 


Tlonoxum & = [lg, nl, r= [fen /lgon], s=n/2—Ar. Torna LXV 2-2". 
| ipa n= 2kr+2s4+-1 nonm6noku Dt, D™ crpostca Tak »%e, Kak 4aCTH 
CXeMbI puc. 2, pacniOO*KeHHble BbIINe H HH2Ke BEHTHJIbHOM CxeMbl (CM. JleMMy 2). 
Uncno Bbixofos (Bxofos) cxem Dt (D~) acummtoruyecku paBHo 2@s+2, cxe- 


= 2s+1)/2 
mpl Dt, D™ cofepxKaT acHMNTOTHYeCKH 10 ge@st)/2 KOHTAKTOB. 


Teopema joKa3aHa. 
Tloctynusio 


26 VIII 1960 


) WHMTHPOBAHHAS JIUTEPATYPA 
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(1958), 20. B. Jliynanos, JAH, 111, Ne 6, 1171 (1956). S- Ob Day wliyeuta Hiab. 
JIAH, 119, Ne 1,23 (1958). 49. WV. Heuunopyk, JIAH,136,Ne3 (1961). © UW. HW. Ke- 
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Jloxnxayn Akagemun nhayx CCCP 
1961. Tom 137, Ne 5 


r. Jl. PPOQ3OBCKHHM, 10. H. HBAHOB u B. B. FOKAPEB 


O JBY)KEHHH TEJIA NMEPEMEHHOR MACCbI C NOCTOAHHOM 
3ATPATOM MOLJHOCTH B FPABHTALLHOHHOM MOJIE 


(ITpedcmaereno axademuxom JI. H. Cedoesim 1 VIII 1960) 


B HacTosuleh paOore uccsIeqoBaH OOULHH cilyyaH ONnTHMM3al\MH peakTHB-§ 
HOrO J[BY2KeHHA Tesla MepeMeHHOH MaCCbI B rpaBHTallHOHHOM Movie AByX WeHT- § 
pOB IIpH MOCTOAHHOM 3aTpaTe MOLLHOCTH Ne = const H paccMoTpeHa COOTBeT- | 
cTByIOlad BapHallNoHHad sajaya. 

1. IlpH 3aqaHHOH TpaeKTOopun BYyxKeHHA yCKOpeHHe OT peaKTHBHOI 


TAH ABJIAeTCA 3a]aHHbIM a = a(t) = — a ap 1 eae V —ckopoctb pblOpoca. | 
paGouero Tella, a NOse3Had peaKTHBHAA MOLIHOCTh 3anMcpiBaeTcA B BHI | 
dm V? 
N = — ~7-y; oTclofa Tolyyaem 
gee 1 dm (1) 
DNA m2 dt ° / 


Vurerpupysa ypapHenne (1), mpHxoqum K CJlelyiouleMy 3aKOHY H3MeHe= 
HHA Beca Tella 110 BpeMeHH f: 


. | 
G = Gy |(1 ul tg \ a dt), yf 


0 


re g — 3eMHOe yCKOpeHHe CHJIbI TAKeCTH, Gyo — HAYaJIbHbI BeC. 

O6osHauHM YJeuIbHbIM BeC HCTOUHHKAa MOMHOCTH & = Gy / N. Ornocutenb- 
HbIM CYMMa@pHbIlt HavaJIbHbIM Bec 3allaca BbIOpacbiBaeMOH Macchl Gy u uc- § 
TOYHUKA MOULHOCTH Gy Oyler paBeHx: 


Te 
Ge cue =a% 4+1—1-1/(1+ We) a? dt). (3), 


IIpu fsaqannot (ynkuun a(t) BenuynHa G [mmeer MHHYMyM Gyuy = | 
ie 
- poe 7 
=2VO—O mpu (Gy/Go)onr = (4 N/Go)omr = VO—®, re O =F ( a2de.. 
0 | 
B calyyae MHOrocTyMeHyaToroO YMCHbINCHHA MOMHOCTH C COOTBETCTBY!O~ | 
IMM YMCHbINeHHeM BeCa MAKCHMAaJIbHBIM OTHOCHTeIbHbIM MOe3HBI Bec BbIX 
paxkaetTca dopmyson 


_ Be { ees 
Ga Makc — (1 st @, 2 V@,) lI € ace (4); 


i=2 


n 


is | 
rye >) ®; = © sanano. OnrumaspHoe coorHomlenHe Meagy ©; MoxKHO n0- | 
é=1 
AYUUTh udpepenunpys (4). 
Vismenenne Gyun H Gy/Gy) B 3aBucHMocTH or @ LpHBeqeHO Ha puch al 
2. M3 n. | cnegyer, uro manumym G_ tpe6yer MHHHMyMa HHTerpawa. 
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) a*dt. B kKauecTBe IIpHslowKeHHA paccMOTpHM MpocTeliiee NmocKoe ABHKe- 
iy 

due 0 NOMoroH ciupanH B WeHTpasIbHOM TpaBHTalMOHHOM Mosle IIpH Ma- 
MbIX 3HAWCHHAX a. 

YpaBHeHHe JBYXKCHHA B MOJAPHbIX KOOPAMHAaTAX 7, NMUIeEM B BHI 


2 2 es 
P te oR 10 
f ay re? t 
1 d . Ss 
ay qi ts), tof. Uy sar, (5) = 
“a 


& 
GH 


‘ 

rye £o — yckopeHne CHJIbI THIKECTH Ha payquy- 
ce Ro. 

- fina peannm3aynH ciupambHoro ABM xKeHUA (y/GoJonm 
lOMOKUM Ay = k(t) go, a, =,*; TorMa 


04 = RoVailr, kt) = — Ro F(z.) o- a5 
Puc. 4 


Ilocne MHTerpupoBanua, cunTan mph t=O r=Ry, vy =v) = V GoRo, 
OMy4aeM CleLyIOuUlMH 3aKOH CNMpasbHOrO ABYKeHUA: ; 


t 2 


\ k (é) at 
Ie ; 
Rae | 1 — (6) 


OMEN Ladd 
Ro/Vo 


i 
| OrmeTuM, 4TO B 93TOM ABH2KeHHH Mepexogq c 3afannoro payuyca Ry Ha 
BajaHHbIh payHyc sa 3a 3af’aHHOe BPeMA OllpeyemneTCH HHTerpaJioM 


k(t)dt. Hns oOecneuenua pu 9TOM MHHUMyMa G Tpe- 


0 
1G 


OyeTCH MHHHMyM wnrerpasa | k?(t)dt. CormacHo Hepa- 


0 
T fl 


BexcTBy Koma — ByHsakoBckoro T \n2(t) dé>[\e(e) de]?”, 
0 0 
OSTOMY B PaCCMaTPHBaeMOM CIIMpasbHOM BH2KeHUM MB- 


Puc. 2 HUMyM G jocTuraetca pu k(t) =const. 
3. Paccmorpum 3ayjauy 06 ONTHMaJIbHOM MepemellleHHu 
Tesla NepeMeHHOH Maccbl 3a Bpemal T Me?KJly BYMA 3aJlaHHbIM TOUKAaMH (C 3ajaH~ 


HBIMH CKOPOCTAMH) 1ipA MMHUMyMe G.OTO MpHBOAMT K BapHalMOHHOH 3ayaye 06 
T 


OTbICKaHMH 3KCTpeMayieH uHTerpasia / = \ a? (t) dé B Kslacce HelIpepbIBHbIX 
0 
cbyHKun a(t). 

PaccMoTpuM rlocKoe JBHxKeHHe B NOIe TATOTEHHA J[BYX rpaBHTHpyloulHx 
IeHTPOB, OMHH H3 KOTOPbIX MOKOHTCHA, a BTOpOM BpalllaeTcA BOKPyr Hero c 
yrJIOBOH CKOpOCTbIO © TO OKpy2xKHocTH payMyca ry. Jia usyyeHHA xXapaK- 
Tepa JBHX%KeHHA B CONaCTH MpeoONafatoulero BJIMAHHA OMHOTO H3 IeHTPOB 
Wesecoo6pa3seH BbIGOp CHCTeMbI KOOPAMHAT, CBASAHHOH C 3THM IeHTpOM (cM. 
puc. 2). YpaBHeHua JBHxKeHHA B BbIOPaHHbIX CHCTeEMaX KOOPAHHAT MOXKHO 


_. * MoxkHo moka3aTb, 4TO IPH 9TOM a, LOpAKAa kay, T. €. 1p Manx kw NONHON oHep- 
THM IBHXKeHHA, He GM3KOH K HyJI0, pajiMalibHaA CJaraioman HecymlecTBeHHa. 
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3anucaTb B eLHHOH cope: 


as ‘ R; 
i — ri (the +) =a, — | — Bs U 


ri tb: + 2r; (tp: + ©) = ay, — Ve, i=1,2, (8 i=l 
Rates 
rye Ry = *2 cos apy ie “. Cos (4; — *p2), Re = * cos (pi—tp), Pi= ey Sin {4 + 
5 2 2 


rT i 
ae = sin(,;—%p.), We= as sin (tp, —%p.),&, uk, — NOCTOAHHbIe TATOTEHUA.) 
r r 


1 
Tpe6yeres Halita Tpaektopuu r(¢) u p(t), KOTOpble OOpallaiHu Obl B MH 


HHUMYyM HHTerpal 
ie 


ie ; k. $ tee 
f= \ {|r —r; (+ w)? 4- a — %)'+ [reap; + 2r; (sp; + @) w,*} dt. (9 
0 Z 
YpapHenua Qiinepa 9sToH BapHalHOHHOH s3aflaun MpefcTaBuM B BHze 
2 2 2: 
: 1 | or, 0 My, "oR; Pi 
eR ge a APS =e “Ey, | (10) 
: 4 
Tig aoe ai (@y 07, — 24,,0y, + Vz); (11)} | 
Vi = dy, Vi; + Gr, HAs (12)| 
; ’ 5 y. y. 6 Vy, 
4. = —0,, (a, Wa, Sr, Sigg |= tte —_ 1 (v= 2a 
t £ £ t £ l; Z r; i lr; 
=i Cui rr ri(); +o). (14) | 


IIpoucxomenue tyHkuH v Md BLITCHHM 3 PpaCCMOTPeHHA JBYKeHHGE | 
B WeCHTPaJIbHOM Hole (kg =0; mo =0). IIpu stom R, =O u VP, =0, T.e.] 
v=0 u A=0; v=const u A=const ABIAIOTCH HMHTerpasaMH CHCTeMbI. 
YnpocTHM ypaBHeHHA WBYKeHUS (7), 3aMCHHB DHqxpepeHuMpoBaHue 110 BpeMeHH 
muddepenuupoBannem MO paynycy: 
UU, —(vi/r—R/r’)=a,, yr +0, 04g [fr = ay, 
H PpacCMOTpHM CVlefylOlly1o BapWalMOHHyO 3ayauy: HaliTw TpaeKTOpHio, 
To . 
: dr 
o6eciieuHBalolly10 min | a” —- IPM OMOMHUTeABHBIX YCOBUAX H30NepHMeTpuy- 
r 


ry 
rs 


HOCTH: 3a]aHHOM BpeMeHH MepeMeLeHHA OT fy TO re (T = \ *) Mo 3ajlaHHoM | 
Ty 


ry 
rs 


% dr s 
HOMAPHOM yruie mepemenenua Arp = \2 2, T. €. Haliqem sKcTpemasu 
r 
rs 
wuTerpasa 
is ee ta 
Gratis %1 Cy 
KH —— 
Viger aoa iree re (15) 


Tlocuie BbInOMHeEHUA AuddbepeHuNpoBanua u oOpatHoro mepexoga K Mepe- ff 
Mennoi ¢ (dt = dr/v,) nomyuaemM BbIpaxeHua AIA a, HM a copa | 
J Jarome c | 

(10) uw (11) npn x= 20 uw xy = Qv*. . a 


* 
B paoore (1), nocaamexHHof ontTuMalbHomy TpOrpaMMUpOBaHHlO BeKTOPa TATH TPH JBH- 
Pee WeHTpabHOM mode c N = const ynyulena KoncTanta v, 4TO CyKaeT K1aCC BO3MOXKHBIX 
HH, 
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TakuM o6pa30M, B WeHTpasibHOM nose cbyHKuMuH A u V UMeIOT cMbICA 
‘KOHCTaHT B YCOBMAX U3ONepHMeTpH4HOCTH. 

| 4. Virax, peiienve noctaBulenHoli Bn. 3 3afauu CBOAUTCA K COBMeCTHOMY 
“WHTerpupoBaHnio AByxX cHcTeM ypaBHenuii (7) u (10) — (14). 


i 
B KayecTBe IpHMepa paccMOTpuM ZBHxKeHHe B GeccnsOBOM Nose: k, = 0, 


'& = 0. B stom cnyyae ypasnenua (7), (10)—(14) B npsamoyronbuoli cucteme 
OOpMHAaT 3anulllyTcA B Bue 


d?r / dt? =a; (16) 
d‘r | dt* = 0, (17) 
A=b)t + b,, “r= 1/,0, fF + abet? + Bat + by. (18) 


Bextoppl 0,, bo, bs u a OnpefeisiotcA W3 YTpaHHYHbIX ycNOBHH 10 
SajlaHHbIM KOOPAMHaTaM WM CKOPOCTAM B J\BYX TOUKAaX HW BPeMeHH Mepemellenu a 
MexK]ly HHMH. OTMeTHM, 4TO B 3TOM CJlydae BOMb ONTHMAJbHOL TpaeKTO- 


| pHu yckKOpeHve a U3MeHAeTCA JMHeEHHO TO BpemeHu (cm. (18)), a B MOocKOM 
/JBY2KCHHH OTHOWeHHe KOMMOHEHT YCKOPeHHA eCTb APOOHO-HHeHHan (byHKUAs 
)BpeMeHH, Kak HW B paOoTe (7), rye UCCHeLOBaH CJyuali MOCTOAHHOH peakTHB- 
HOU TATH. 

5. Meccnezyem ocodeHHocTH novyyeHHOH cucTembl ypapHenuit. Jaa 
HpOcTOTbl paccMaTpHBaeM JBYOKeHHE B IeHTpasbHOM Mose. Kak BHHO U3 
“ypapHenna (10), pH oOpamieHvH pafualbHOH CKOpOCcTH B HyJb v,=0 
)a,— oo, CCIM UMCIMTeNb [paBoH yacTH 9TOrTO ypaBHeHHA He YOpalllaetcs 
‘Take B HYJIb B 9THX TOUKaX. Mcks1ounB Ge H3 ypaBHyeHHun (7), IptxXoszuM 


kK ypaBHeHHl0, IHHeHHOMy OTHOCHTeIbHO */2 U?; eTo pellenne 3ariilietcsa B BAe 
fo, —"af?+a 


2 
r 


THe f=o2/r—R/r’, h=*/,a2—h—vog/r, a C—MOCTOAHHAaA MHTerpH- 
| poBaHns. 

TlogpinterpasbHoe BbIpaxeHue (19) MOAHO pagtowHTbD B TOUKe uv, = 0 m0 
‘cTeneHAM U,; IIpH 3TOM npousBogHBIe d”/dv? OyAyT KOHeUHbI B cayyae 


1/502 = CU; + or dov,, (19) 


v 


'koHeyHocTu v,. Muterpupys 2T0 pasoxeHne H yCTpeMJAA K HYJIO VU; Haxo- 
AMM B CJlyyae KOHeUHOCTH C: ("/> Dia tie (/of? —h)o,=0 WIM, 3aMeHan f u 


i 


f UX 3HaveHHAMH H MOAcTaBAAA v, = a, + f,!MOTyIHM 
' */,@? + A, f + */2f? = 7/2 PP —*/ga2 + A + vip. (20) 
Buyuo, yto ycnosue KoneyHOCTH !/,u;7, a 3HAUMT HQ; COCTOUT B OOpallleHHH 


'B HYJib UHCNHTeIA BbIPAKeHHA a, B TOKe Vv; =O, a CaMa TOUKA SABJINeTCH 
| ocoOoH, THNa «y3e. 


j B pesyubtate muddbepenuuposanusi 3/0? ro v, nomyanM 
i os ° ° d 
f dpm eti+\—-|i—z Clei—A)| dor. (21) 


IIpu v, +0 nocnequait unTerpas cTpeMUTCA K HYJIO (9TO MOXKHO OKaszatb. 
pasjiOxKHB MHTeTpasl B OKPecTHOCTH TOUKH v;=0 H ycTpeMHB v,-—>0). 


-OrTciona OlNpesesaeTCH BeJIMYHHA KOHCTAHTHI C — 9TO 3HaveHHe Q; IIpH Oru, 
IIpopegenHoe HCCJIENTOBAHHe TMO3BOJIHET HCHOMb3O0BaATb MeTOJIbI YCJCHHOLTO 

HHTerPpHpOBaHHA JIA pellieHH 3ayauM B OOUIeM CJlyyae. 

___ Llentpanpuprii aapo-ruypoxwHamuyeckHit MHCTHTYT Hocrynnio 


um, H, E. )KykoscKoro 24 VII 1960 
| LIMTHPOBAHHAS JIATEPATYPA: 


: 1J,H. Irving, E, K. Blum, Vistas in Astronautics, 2, Second Annual Astro- 
_ nautics Symposium, 1959, 270. E. Oxonuumckua, T, 'M. 2Hees, Yen, dbus, 
HayK, 58, B, la (1957). 
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Jloxnagn AnayqeMuu HaYyK cccP 
1961. Tom 137, Ne 5 


TEOPH A YIIPYTOCT 
M. P. ®EJIbJIMAH 


YCTOMYUMBOCTb OPTOTPONMHBIX MNJIACTHH 
CTYMEHYATO MEPEMEHHOM DKECTKOCTH 


(ITpedcmaeaeno axademuxom IO. H. Pabomuosim 2 XI 1960) 


§ 1. B paOore paccmarpuBaetca 3ajaya O kKONeOaHHaAX OPpTOTPONHOH| 
KBalpaTHOH MlaCTHHbI Mp cTyNeHyaTOM H3MeHeHMM ee ToOMUMHEI. IIpu atom} 
mpewmouiaraetces, uTO WwlacTHHa NOABepxeHa AeHCTBMIO TIPOMOJIbHBIX CKHMAIO- |} 
mux cua T,, IpHsO2%KeHHbIX BCPeMHHOM MOCKOCTH N10 JHHHAM X = Q@, (puc. 1 A). 

Ilyctb OfHa H3 MlocKocTelt yipyroi CHMMeTpHu COBMafaeT CO cpeqvHHOM 
IIOCKOCTbIO MaCTHHbI, a OCTAbHbIE Be MJIOCKOCTH MapaJesbHbI ee CTOPO- | 
Ham. {KoopuHaTHble OCH ox, OY, PacMOMOXKeHHbIe B CpeMHHOM MOCKOCTH | 


Puc, !, Oprorponuas mulacTHHKa cTyneHuaTo "TepeMeHHOH 2KeCcT- 
KOCTH MW pacnOJIOXKeHHe CMCXHBIX Y3JIOB PelleTKH 


MJlaCTHHbl, COBMECTHM C laBHbIMH HallpaBJIeHHAMH yIIpyrocTH H HallpaBHM 
BUOJIb CBOOOAHO OMepTbIX KpaeB TmacTHHb!. JlonycTuM, 4TO CHJbI 3aBHCAT 
OT OMHOLO Mapametpa T9:T; = ByTo, T.=BoTo,..., Tv =BvTo, rae By — u3- 
BECTHBIe yNca (Y= 1, 2,...,¥v), v—uNCNO yuacTKOB MwacTHHBl. 

Jia pelieHua 3aauH MpHMeHMM CHHTe3 MeTOJa KOHeUHBIX pasHocTel 
MeTowa ByOnopa —Tanepkuna. Bocnombsyemcs KBalpaTHo ceTKol mu pagpe- 
JIMM KaxkylO CTOPOHY NwlacTHHbI Ha nm paBHbIx yactel. War cerku ¢ =a/n. 
PacnoJloxKeHHe CM@XKHBIX Y3JIOB pelleTKH MoKa3aHo Ha Puc iap. 

OTKIOHeEHHA TWaCTHHbI Uy MIA pellerku perynapHott CTPYKTYPbI Ha Kaxk- 
HOM €€ yYacTKe yJOBMETBOPAIOT CHCTeMe pa3HOCTHBIX ypaBHeHult 


2(3 +- 3k + 4h) Uy — 4 (Ry + hg) (Ua + Wa) —4 (1 + Re) (uy + ug) + 
aie 2Rg (Us + Ug + Wy + Ug) + Rp (yy + ty) + Uy + Uy = 
Es 
a R, (20 — tt — Us) + Fito, (1) 
rye Py=(To+T,+...+T,)/T,; Ry = D,/Do; N= @T)/Don®s F= 


ss pp’a’/Dyn*; kp = Ds Dy; kg = Dg} Do. Do = Eoh® {121 — pale) tt 
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HbI 10 KOHTypy, Mowyuun cuc- 440) 


iS 


p—uacToTa KOsIeOaHHi; p—macca mua- 
MHbI Ha C(HHHUy CpeqHHHOM muomjaqu. PacctosHne mex,y JByMa cMex- 


“HBIMM JIMHAAMM CeTKM NpHMeM paBHbim & = a/ 6. 


Cocrapus papenctsa (1) qua Bcex BHYTpeHHUX y3NOBbIX TOueK c yyeTOM 
BOOOJHOTO ONMpaHuaA mwactTu- 


Q 


“TeMy JIMHeEHHbIX OJHOPOHBIX =a 

| aireOpanueckux ypaBHenuit or- E-Far 
“HOCHTebHO HeH3BeCTHBIX y3- (30 - == s 
SIOBbIX OTKJIOHCHHM Lp. a =a ola | ee 

YpaBHeHne cpequHHO yn- Ean 
Pyro MNOBepxHOcTH, yoBse- 120 fos BL Se 


BOpstolee YCOBHAM CBOOO]- 


Horo OnMpaHHA Ha rpaHuilax 
MJIaCTHHbI, TpHMeM B Buse (1) 10 Ls Pane 
o— Ue, n) —Csinazé sitian, = See 
Brae § = x/a u yn = y / a— 6e3- pecs 
_pasmMepHbie KOOpsuHaTHI. Bpl- les 
| TOHHB JeHCTBHA B COOTBeTCT- gS Sree 
Hy (2 
BHM C padoToli (*), noJly4HuM ae es 
OJHOpPOHOe JIMHeEHHOe ypaBHe- emp lla a 
| HHe OTHOCHTeIbHO TapamMeTpoB 980 ok 
Br woe: 42 16 20 a4 28 


SaBHCHMOCTbh Mex/ly BesH- 


| MHHOM YacTOTbI! COOCTBEHHEIX pyc, 2. [pabuxu snauenuli Koodpunnentos psMHBI 


KoeOaHHH p UH MpOMObHbIMU ‘ 
(KUMAIOINMMH CHlaMH T [id KBapaTHOM MWaCTHHbl, CKaTOH cTyNeHyaToH 
Harpy3koH mo munHuam E=—0, €=0,5 un €=1, umeer Buy 


2 _ 9,65 (Ri - Ps) ee (1 + ha + 2ks) Di r| (3) 
ea? (Rat) a? (Ri + Pi) ; 


SHad BeIMUHHY CxKMMaIOIIMX cH T, Haxo—MM 4acToTy koJleOaHuit 


| qWacTHHBI. 


IipuHuman ps ypasHenuu (3) T=0, momyyuM ocHOBHyI0 coOcTBeHHYyIO 


13,74 / (1 + Ba++ 2hs) Di 


wacToTy KoleOaHuH p = —; Tay 
Kpuruueckyio Harpy3kKy MpefcTaBuM B BHJe 
Ds = VD; | Gon: (4) 


_ rae V— koucranta, XxapaktTepH3yioulad Txp WIA MacTHHbI NOCTOAHHOHM TOJI- 


WMHEI, CKATOM MO KOHTYPy B OMHOM HallpaBJIeHHH; np = %a — NIpHBepeH- 
Had CTOpOHa MacTHHbl; o& — KospPuUHeHT, 3aBNCALMit OT cnocoOa HarpyKe- 
HUA MW KOHTYPHIX ycNOBAit MuacTHHbI. Takum oOpasom, B Cusly topMyutbl (4), 
3allaua CBOAMTCa K HaXOKJeHWIO 3HAYeHHH &% WIA Ppa3MHUHbIX OTHOIMeHHH 


Py a Ry. 
TIpuuumas AP,/R, =V/a?, uMeem 
(To ale T1)«p = VD, | Gup- (5) 
Honarai 8 ypapHenun (3) p=0, UOJyYHM MHHMMaJbHOe 3HadeHHe 
KPHTHYeCKOH CHIBI 
(Ty Paap = 9,00 (D+ ky 2Rs) Dy f eek (6) 
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SajaBasch pa3sIMuHbIMH OTHOWeHHAMH P,u Ry, NOWYYHM SHaeHHA o& Au 
mio6oro @HKCHpoBaHHoro cyyyad sarpy2xxenuA mlacTHHEl. Ha puc. 2 m1IpuBe-) 
JeHbI 3HaveHuA KOSbpuUMeEHTOB AMHHI & Aa carysan b/a=0,5. 

THM 2%Ke MeTOJOM MOryT ObITb HCCeAOBAaHbI HeEOWHOPOAHNble MNacTHHbI 
IWd KOTODEEGLE =v (em). 

§ 2. [lua yueTa BMAHMA peOsOrMyeCKHX CBOHCTB MaTepWaia Ha Be- 
JIMYMHY KPHTHYeCKOH CHIbI OPTOTPONHOH WNaCTHHb! MpHMeHHM TIPHHIM 
Boubteppa — Pa6otHosa (*). Bpefem TpH UWHTerpasIbHbIX BPeMCHHBIX ome 
patopa: 


E,=Ey([l1— b: 9. (Bi). (a = Exo [1 — ones (— Be)I, 
G = Go [1 — 639. (— Bs)], (7) 
rye 0, = (Ei9 — Ey) / E103 62 = (Exo — E200) | E20; 63 = (Gp — Gx) i Go; | 


—l . 
B= 67 1 (i = 1, 2, 3), O<a<1; Exo, Eo, Go-- MrHOBeHHBIeE MOysH| 
yupyroctu uw caBura; Ejc, Ego, Goo — YCTAHOBUBINHeCA MOLyJM yipyrocry; | 
11, T. H T3—BPeMeHa peJlakcalluH pH ByX BHaxX MpOMOMbHOM UH OMHOH 
CHBUrOBOH epopMallMH. 
we 2 oo a2 
3, (—8,;) — HHTerpaJIbHbIM OMepaTop, BOSeHCTBYIOWHH Ha efMHMIy: 


t 
3. (— Bi): 1 = | 9u(— Bis) ds COR 


rye Ja | B;, Ss) — chlelMabHan PyHKUAA ApoOuoro nopszKa IO. H. Pa6or- 
HoBa (°*): 


«eee BS 
Fa (— Bis Ss) = s~* >) I [(v+1)4—a)] ’ 
v=0 


1 — ramMMa-*byHKuHA. 

Cnenys H. X. Apytionsany (*), IpHMeM, 4YTO MapaMerTpbl py H pl. He H3Me- 
HAIOTCA BO BpeMeHH. 

Tlogcrapasas (7) B paBencTBo (6) HM yu4HTbIBand 3Ha¥eHHA D,, De u D., 
nlowyuuM: | 


Tap (t) = Top (0) [1 — Sya9e(—B.)} 


rye a, = Ey ohb,(1 + 2 pe)/T; Ay = Esoftd, | T; as = 4G hF 8 (1—yp pak 
T= Exght (1 + 2pa) + Enoht + 4h°Gy (1 — pata). Sg in 

Tak Kak mo qbu3HyecKomy cMbIciy Typ (0) He 3aBHCHT OT BpeMeHH, 
TO a BOCIOJIb3OBaTbCA 3aBHCMMOCTbIO, ycTaHoBpseHHoh M. WH. Posos- 
cu (5), 


32 (—B)-1 = ye U — Eo (— BA, (8) 


as E\—« — pyukuusa Murttrar-Jlehprepa nopayka p =1—ao, onpeqennemas 
AJIOM 


BA es rer rerit (9) 
YuuTpipaa (8), uMeem 
3 a- 
Tap (t) = Trap (0){1— 9 Bell — By (— Bite, (10) 
im ¢ 
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Tak Kak lim £,(—&)=0, to ua (10) cnegyer 


E->0o 


3 a. 

Trp (©) = Trp (0)(1— 3} a) (11) 
J teal, 
‘M3 (11) 3axmouaem, 4T0 Typ(0%o)< Txp(0). Ornomenne Txp (00) / Txp (0): 
'SABHCHT OT peOsOrHyecKUX CBOHCTB MaTepHasla H TeOMeTpHYeCKUX XapakTe- 
“pucTMK Huccue_yeMol WwacTHHbl. 
| Ilpumenenve dynxunu Murrtar-Jleppiepa nosBouner ycraHoOBuTb TOUHYIO: 
|SABHCHMOCTb MexK/ly MIHOBeCHHbIM H YCTAaHOBHBIUMMCA 3Ha4ueHHAMM KpUTHUe- 
‘ckow cusbl. Tak Kak pap (9), onpexensiomul myHkumo Murrar-Jleddbsepa, 
MeJI€HHO CXOJHTCH, TO [VIA MpakTH4eCKOrO ero IPHMeHeEHHA TIP pasJIMUHBIX. 
_|/ @UKCUpOBaHHBIX MOMeHTaX BpeMeHH 0 < ¢t < oo BOCTIOMb3yeMCA AMMpOKCuMa- 

MuneH M. V1. Pososcxoro (°) Ey (—&)e—®, rye 71 =(1—)!-*. Takum 
'06pa30M, OKOHYAaTeIbHOe 3HaYeHHe KPHTHYeCKOM CHIBI UMeeT BHI 


P'up (t) © Tun (0){1— Si ge — exp (138:2)I}. (12) 


t=1 


Tlonaraa a=0, nonyunM pesyspratbl, culelyiomue u3 TeopHH yupyro- 
BASKOrO Tella B aHasHTMYecKOH TpakToBKe A. 1!O. WMumauxcxoro (*) u 
A. P. Pxkanuupina (’). 


J{wenponeTpoBckHi HH KeHEPHO-CTPOHTe/IbHbI Tloctynusio 
HHCTHTYT 30 I 1960 
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Jloxxann Akagemun nayr CCCP 
1961. Tom 137, Ne 5 


PH3SHKA 


B. ®. KHTAEBA u H. H. COBOJIEB 


OB YIUMPEHHH JIMHHH BOJOPOJA B MJIA3ME Yr 
W YAAPHOHM TPYBbI 


(ITpedcmaeaeno axademuxom JI. A. Apyumoeuuem 15 XII 1960) 


Jo nocweqHero BpeMeHH ONpeseseHve KOHLEHTPallH 3apAKeHHBIX “ACTH 
‘BillasMe 10 JIMHHAM BOAOPOZa NPOBOLUOCh NyTeM CpaBHeHHA 3KCMepUMeHTAaVIb- 
“HBIX KOHTYPOB 9THX JIMHUM C TeOpeTHUeCKHMH, PpaCCUMTAaHHbIMH 10 Teopuu Xouptc- 
apxka (1-4). OnHako HafexKHOCTh MOy4aeMbIX pe3ysbTATOB BCerla BEISbIBAIAa 


| KOppesAWHH NONOKeHHH 3apAKeHHEIX YACTHIL HM TeMJIOBbIM JBHXKCHHEM HOHOB. 
[pum, Kon6 u Wen (°) ([. K. I.) paccuurani Koutypbi wHHHu BoROpona 
PH COBMECTHOM YIIHpsIolieM AeHCTBUM HOHOB HM 3JIEKTpOHOB. OHH paccmoTpen 
“cHCTeMy: aTOM BOJOpOa, HAXOMALMicA B CTaTHYeCKOM MOvIe £, BbI3bIBAIOLeM 
)WITapKoBcKoe pacilenseHue ypOBHel aTOMa BOOpONa, H d/eKTPOH, JBMKYULMCH 
§CO CKOpOCTbIO UV Ha MpHilebHOM paccTOAHHH pP OT u3y4aroulero atoma. [. K. IL. 
|/pelulwiH BpemMeHHo6e ypaBHeHHe [lIpequHrepa A OnepaTOpa pa3sBuTHA BO 
| BPeMeHH B yJapHOM MpHOMKeHHH. OTO pellieHHe MO3BOJIHIO yuecTbh NepexOpbl 
}| MexKy WITAapKOBCKHMH KOMMOHeHTaMH OTJebHOTO ypOBHA, MHALYIMpOBaHHble 
|| SIIEKTPOHHBIMH yapaMu, HW TeM CaMbIM OMpeeIMTb Noce ycpeqHeHHA m0 napa- 
‘MeTpy MpOsleTa p HW CKOPOCTH 3JIEKTPOHOB U KOHTYp JIMHHH aTOMAa BOZOpOsa, 
‘HaxOjaijeroca B cTaTuyecKoM nose E u BOSMYyLeHHOFO MpOeTAaIOMLMMH 9Z/1eKTpO- 
_HaMH. 
; Bropad uacTb 3aaun — yuer yillMpstionlero JelcTBHA MHKPONOJIA HOHOB — 
i pellieHa IyTeM HHTerpHpOBaHHA NO BCeM 3Ha4yeHHAM NOA &. B kauectBe (:pyHK- 
uM pacnpegzenenua W (E) Opia B3ATa PyHKUMA OkKepa, YYMTHIBaIOWa HOH- 
| Hble KOppesaMH M scbeKT S/leKTPOHHOTO 9kpaHupoBaHHaA. 
IIpu paccMoTpeHuu 3afa4uv O COBMECTHOM yLUMpeHHW MOHAaMH UM 9/IeKTPpOHaMH 
_T. K. Wl. ppeau pag npuOnuxenui: petienne ypaBuenua [lipequnrepa B KBasH- 
KaCCH4YeCKOM TIpHOMKeHHM (3eEKTPOH pacCMaTpHBaeTCA Kak TOUCUHbIM 3a- 
| pA, ABMKyUIMiicA MO NpAMOJIMHeEMHOM TpaekTOpHH),; OOpesadve HHTerpasoB 
| T1pM ycpequenuu no p cHu3y Ha pagnyce Beitcxonpa, cBepxy Ha paguyce Jle6an; 
UCHOb30BaHHe B Ka¥ecTBe PyHKIHH pacipesenenua W (LE) pyHKWMu OKKepa, 

_ KOTOpasd HesocTaTOUHO OOOCHOBaHa UW BPA AM cnpaBelinBa Np OoNbUIKx 

* mmoTHoctax uoHosp (N; > 10!’cm-3, T = 10000° K) u ap. Bce cyenanupte 

npuOmmxKenua T. K. Ul. npoananusupopanu u OOocHOBaIM HX JOMyCTHMOCTD, 

_ HO, HECMOTpa” Ha 9TO, HeOOxoguMO cpaBHNTD Teopuio [. K. I. c skcnepumen- 

_ TOM, TaK Kak ajleKBaTHOCTb TeOpHH HHTepecHa C TOUKH 3peHuA PU3SUKH Mpouecca, 

_ 4 C WpakTH4eCKOM TOUKM 3peHHA — C TOUKH 3PeHHA AMAarHOCTHKH M1a3MbI. 

5 Hactoatjee coo6uleHve MOCBALLeEHO CpaBHeHHIO SKCIeEPHMEeHTAaJIbHbIX KOHTYy- 
_ pos annul H, u Hg c TeopeTM4eckuMM, paccunTaHHbiMu nO Teopuu I’. Karli: 
. Ha puc. 1 npwBefenbl 9KCHepHMeHTAJIbHbIe KOHTYpbI IMHHH Ha u He, usuy- 

4aeMbIX yrOJIbHOH AyroM mocTosHHOrO TOKa, ropsilel B aTMOcdepe aprona c 

_ mpumecbio 5% Bogopoga, npu cue ToKa i = 200 a (°). JIMHuM perucTpHpoBa- 

_/q¥cb ¢ noMon{bIO cnekTporpada JL®C-4. Touymmpuna annmapaTHon dyHkuun 
 coctapnana 0,3 A. | 

Ha puc. 2 npvsefenbl KOHTypbl HHH H, u Hg, NomyyeHHble B raze 

3a ylapHou Bonnolt (7): Ha puc. 2a—xouTyp wuHnH Hq B KpHnToHe Cc Mpu- 

_ Mecbio~ 1% pogoposa 3a upoxopameit yqapHolt BoHOM, Ha puc. 26 — KoHTyp 
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qnuun Hg B aprone c Ipumecbio~ 2% ‘Bogopofwa 3a OTpaxKeHHOH yfapHo 
pomHon. Jlunua Hg perucTpHpoBasach cnlekTporpacbom VCII-51 co cpeque 
KamMepou (f = 270 MM, NoslyliMpHna anvapaTHou (byHKILHH ~0,8 A), mHHu 
H,,—cuextporpadom HCI-51 c aannno Kamepol (f = 840 MM, mosytl 
puHa  almapaTHow dyHk 

uuu ~1 A). 
OKCIepHMeHTAaJIbHbIe KOHTY 
ppt annui H, uv Hp cpaByy 
BaJIMCb C TEOPeTHUCCKHMH, pac 
cunTanHpmu no Teopuu!’.K. 
M3 puc. 1 u2  BHAHO, . aT 
2KCHEPHMeHTaJIbHble KOHTYPb 
BIIOJIHE YOBJETBOPHTeJIbHO CO 
ralacyloTca C TeOpeTHYECKHMH. 
CnelyeT, OfHakO, OTMeTHTb, 
yTO Takoe COrsacHe HMeeT MeCTO 
lo Tex lop, NoKa MOKHO Tpe 
HeOpeub anmapaTHOH  dyHK- 
uve wu sddextom Jlonnuepa 
, ‘ (apdhext Jlonnmepa He YUHTHI- 
LE RIG Sie “OOWO REIS TESA Baetca B Teopuul. K. Ll., an- 
TapaTHasd (byHKiWnA — B HalllHx 


Puc. 1. Kontyppt aunuit H, (a) u Hg (6)B ayre. 


P SKCTIEPHMEHTaJIbHbIX KOHTY— 
CnuomHad HHA — SKCTIICPHMeHTAaJIbBHbIK KOHTY)p; pax). Kora BAMAHHe amnapat- 
TOUKH — TeopeTHuecKkHH KOHTYPp, paccuHTaHHblit T1O 


reopuu T.K. Ul. (@a—N=4:10 ew-3, 6 N= HOM yHKNMM B HalIMx HCce- 
= 3,9-1018 cm78) JIOBAHHAX CTAHOBHJIOCb Cyille- 

CTBeCHHBIM, COrsiacHe TeOpHu u 

9KCHePpHMeHTa yxyfllanocb. OKcnepHMeHTaJbHBIM KOHTyp WHHUH Hg XOpoLio 
coplayaeT C TEM TeOpeTHYeCKHM, NOMYMWHpHHa KOTOpOTO paBHa TOJYLWH- 
puHe 9KCIEPHMeHTaJIbHOrO. 
YOBJETBOPUTeNMbHOe cormacne 
MexK]ly Teopveli HW 9KCHepHMeH- 
TOM IIpH HccleqOBaHHN B pyre 
quia muHnH Hy (3a YcKsOUe- 
HHeM UeHTpa JIMHHH) Had- 
JuOfalocb Tora, Kora Mosy- 
WMpHHa TeopeTHYecKOrO KOH- 
Typa Oplia Ha ~ 20% MeHbie 
OJIy LIM PHHbI IKCHePpHMeHTAaJIb- 
Horo (cM. puc. la). Cormacue 
SKCIEPHMeHTaJIbHOrO WH Teope- 
THYeCKOPO KOHTYpoB HHH A, 
C PaBHbIMH NOJIYUIMpHHaMH Ha- 
6mofanocb pw uccsieqoBa- 
HHAX B yapHou Tpy6e, Korga 
NOJYIUMPHHa SKCMepHMeHTasIb- 


HOrO KOHTypa JuHHU H, GOpina 
Ooubue 3. £ Puc. 2. Kontyppt anni H, (a) u Hg (6) B raze 3a 


apHOH B i. — : 

3 cpapnenua skcnepumer- ager Rourype Pine e Teh ei 
TaJIbHbIX H TeOpeTHYECKHX KOH- pacCUMTaHHBI 110 Teopun T. Ke Te (1 — N = 
TypoB muunh H, u Ae Onan =9,5-10!6 cm8, 6 —N = 14-1027 cm) 
NOJYYeHbI KOHIUeHTpalluu 3a- 
PAKCHHBIX YaCTHI, KaK B Ta3e 3a yapHOH BOMHOM, TaK HM B Mvia3mMe fyrH. 
KoHUenTpalny, NoyyeHHbIe LA ofHoro pexKHMa 0 KOHTypy JuHuH Hy 
HNO HOJJylMpHne JHHHH H,, COBMaaioT B Mpelenax TOUHOCTH 9KCMepHMeHTa 
(~ 10%). Bonne ynopnetsoputenbuHoe cormacue wMeeT MecTO H MexK]y KOH- 
HeHTPalHAMH, ONPeMeNeHHBIMH TO KOHTypaM JMHU He u He, u KOHUeHTpa- 
IMAMH SapA2KeHHBIX YaCTHIL, PaCCuUHTaHHbIMH MO topMyse Caxa. 
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_ Copmayenve TeopeTuyeckHxX 4H 9KCIepHMeHTAaJIbHbIXx KOHTYPOB, a Tak2Ke 
Cord acue MexKAy KOHIeHTpallHaMH, OpeseeHHbIMH 0 KoHTypam H, uH ie HW pac- 
CUHTA HHBIMH 110 tbopmyvie Caxa, NO3BONIHeT CeaTb BLIBOL, YTO TaRUR ne erie 
B IeJlIoM CSET ge pr 


Tina3me. Jina onpeyene- 
HHA STOH KOHIEHTpPallMu 
|) HeT HeEOOXOAMMOCTH KarK- 


THUCCKHX KOHTYPOB T1O- 
“BBONIAeT PeKOMeHJOBATb . . 
ollpeslesenue KOHMeHTpa- 10 20 30 40 50 / 
TH 3apaAKeHHBIX YACTHIL 


onosymupuue Mn He Puc. 3. [pacbuku 3aBMcuMocTH mouyuIMpHubl aunnu Hg or 
_  KOHIeHTpalHH sapsx%KeHHBIX actu. 1, 2 uv 3—no JaHHBIM 
C rpa r 
= HCHOMbSOBAHMEM I'p T. K. W.: 1— 7 = 10000° K; 2—20000° K; 3— 40000°K: 
(puKa TeOpeTHYeCKOH 3a- 4—no Xomtcmapky 


“BUCHMOCTH MOJIYINHpHHbI 
‘OT KoHUeHTpanun. Ha puc. 3 npnBeyzerbi rpauku 3aBucuMocTU OAH, oT N; naa 


emuiepatyp 10000, 20000 u 4000.°K, nocrpoeHHbie Ha OCHOBaHHH JaHHbIX 
T.K. UI. Ha stom xe pucyHke Jn cpaBHeHus NpuBesen rpacuk 3aBucHMocTH 
Ohu, ot N;, CooTBeTcTBy!OWIMH TeopHu XosmwbTcMapka. OgHoit u Tol xe No- 


yliupHHe wHHuH Hg 10 phate XOJIbTCMapKa COOTBETCTBYIOT OdJIbILHe KOH- 
ajenTpawuu, vem no Tteopun I. K. II. (IIpu dA, = 40 A N; no Xonptémapxy 


Tha ~ 18% Oonpue N; no I. K.W. ana T= 10 000° K.) 
VWuytepecHo oOTMeTHTb, 4TO 3aBHcHMocTb WN; or T (ama anHoro 3Haye- 
HHS dAn_) pu N; > 10% cM ® HOCHT HeMOHOTOHHBIM XapakTep: IIpv Bo3pa- 


‘CTaHHu "T or 10000 go 20000°K WN; pactet, up ambHeliuem pocte 
Temmepatyppi N; HaunHaeT yObIBaTb, MpOXOMMT yepe3s 3Ha¥eHHe, COOTBeT- 
erpyionlee T = 10000°K, nu upnu T= 40000°K umeer 3HaveHHe MeHbUIHe, 
yem upH T = 10000°K. 
PesioMupys pesyJIbTaTbl HallHX HCCJIELOBaHHH, CJleyeT PEKOMeHAOBATb JA 
| sll ri KOHICHTPallHH 3ap A KeHHbIX YaCTHL B Mana3zo0ne N;= 2- 101° 10" 
aunvio Hg (ompeseneHve KOHICHTpallWH MOXHO MpPOBOANTb MO Nowy WAMpHHe 
" 3TOiI gunun), gaia N;2>3-10'%—aunuio AH,. Pacuimpenne Auana3oHa mpu- 
MeHHMOCTH MeTOJa OlIpeeseHHA KOHILCHTPallWH 3apxXKeHHbIX GaCTHIL NO JIH- 
| HHAM BOJOpOa B CTOPOHY MeHbIUNX KOHIeHTpallHll BOSMO*KHO 3a CYeT HCHOJIb- 
“sonarus WIA 9TOH “eH JHHHH c Oonee BBICOKHMH KBaHTOBbIMH YHCaMH, 
a Tak>Ke 3a cueT yyeta B Teopuu I’. K. IL. adpexra Honnuepa. 
 _ feranpHpii anau3 pesyJIbTATOB CpaBHEHUA SKCIEPHMEHTAJIbHBIX H Teupe- 
“THYeCKHX KOHTypoB JIMHHH H, u Hg NoKa3piBaeT, TO SKCHEPHMEHTAJIbHbIe 
_KOHTYpbI B WesOM YOBMeETBOPHTebHO OnHcbIBaloTcA TeopHeH T. K. IL, 
-ofHako m0 Teopuu I[.K. Il. kontyp Hg omen ObITb CHMMeTPHUHBIM, 
-SKCIEPHMeHTaJIbHbIe %Ke KOHTYPbI JWHHUH Hg aCHMMeTPHUHBI (*): PuUONeTOBEIH Ul 
_ Kpacubilt MaKCHMyMbI JIMHHH fT, HECHMMeCTPHUHEI KaK MO TOJIOXKeHHIO OTHO- 
JCHT@IbHO IeHTpa JIMHHH, Tak HM MO MHTeHcHBHOCTH. IpuM (8) oObacHseT 
/ acwMMeTpuio B HHH Hg BAMAHHEM KBapaTHYHO"O IUTapK-9pPpekta, KOTOpoe 
B Teopuu T.K.IL. ne yareno. Kpome Toro peMunHa HpOBaJla MHTCHCHBHOCTH 
_ B IeHTpe 9KCHepHMeHTaJIbHOrO KOHTypa Hg WIA WMpOKUX JIMA (SAH, > 40 A) 


Oonbiie TeOpeTHyeCKOH, qa Oovee Y3KHX JIMHHW — MeHbIIe TeopeTHYeCKOH. 
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Teoperuyeckast 3aBvcHMocTb paccTosHusd Ay, Mex (pHOJeTOBbIM H Kpac 
HbIM MaKCHMyMaMH JIMHMH OT TovymMpHHE! OAy, HHH He (cm. puc. 4 
TakxKe OTIMYaeTCH OT SKCHepHMeHTambHOM: ja On, > 40 A sKenepumex 
TajibHO H3MepeHHaa BerMuMHa Ay, C POCTOM dAn, pacTeT ObilcTpee, 4eM TeO 
petuyeckan. YrayOuenve mpopasa pH Oombiuiux dApq, NO CpaBHeHHlO C TeO- 
puet [T.K.III., a takxe Oonee ObmICTpbIM, YeM Mpef[cKa3sblBaeT TeOpuA, Poc 
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Puc. 4. [paduk 3aBMCHMOCTH paccTOAHUA AH Mex]y (HOJIeTOBLIM 1 


KpacHBIM MaKCHMyMaMH JIMHMM H, OT NOJYUIMpHHbI JIMA Ohi Cnaou- 
Had sHHud — no Teopuu T. K. I.; rouxu— skcmepHment 


An, ¢ SAfig MOXKET, T0-BAAMMOMY, CBHJCTEJIbCTBOBATh O HEOOXOAMMOCTH yueTa | 
B TeOPHH POJIM [aJeKUX JEKTPOHOB, T. €. O TOM, YTO OOpesaHHe MHTerpasop | 
CleyeT MpOBOLHTb Ha pajMyce, Combiuem pafuyca JleOaq. | 

CriiakuBaHve PIyOMHbI MpoBasa Ais MawbIX 6Aq, MOKET ObITb MOHATO, 
eCJIM IIPHHATh BO BHUMaHHe addexT Jlonnmepa u HesocTaTOUHYIO paspemiaro- 
ULyIO CMOCOOHOCTb alimapatypbl. 

Takum 06pa30M, 9KCHepHMeHT yKaspiBaeT, uTO Teopua T. K. IL. ymupenus 
JIMHMM BOLOpOAa LOJKHA ObITh yTOUHEeHA JIA WeHTpa 1HHUM. Ilpw 3TOM yTOUHe- 
HMM CulelyeT elle pas MpOaHaH3HpOBaTb JONYCTHMOCTh OOpesaHHaA MHTerpa- 
0B Ha paguyce JeOaa, a TakxKe yyecTb poub sdcexta JLonnuepa. 


@Mu3nueckni uHcTHTyT uM. II, H, Jle6enesa Tlocrymuio 
Axkajemun Hayk CCCP 3 XII 1960 | 
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Foxnanp Akayqemun nayr CCCP 
1961. Tom 137, Ne 5 


@H3HKA 


JI. B. TBEPCKAS 


O BJIMAHHM YMPYLO-PEJIAKCAIIMOHHbIX HAMPS)KEHUI 
HA KPHCTAJIJIM3ALMWIO OYEHb BASKHX DKVNJKOCTEXM 


(ITpedcmaenexno axademuxom M.\A. Jleonmosuuem 9 XII 1960) 


» Bavsanve ynpyrux HanpsxKeHu Ha MaBleHve TBepAbIX Tel ObIIO paccmo- 
TpeHo B (1). AHanOrMuHble ABJIGHHA MOTYT MMeTb MECTO IIPH KpucTasIMsalay 
QUCHb BASKUX *KUKOCTeH, TaK KaK NOCJeqHHe OONAaawT yIpyrHMu CBOMCTBaMH 
(Id CTeKO, HanpuMep, MOsymb caBura ~ 5-10! yH/cm?). 

Tak Kak B aMOpdHOH cpese ynpyrve HanpsKeHHA 3aTyXaIOTCO BpemeHeM, 
MAHMe MX Ha KPUHCTAJNUZalMIO MPOABAeTCA B TOM CJly4ae, KOra pocT KpH- 
(raima OOronAeT penakcaunio HanpsKeHHi. Ilo-Bugumomy, 9TO BCera wMeeT 
(MecTO, Tak Kak JIA Nepexoya aTOMa M3 AKUAKON Casbl B TBepAyio TpeOyerca Bpe- 
MA To, PaBHOe BpeMeHH OJHOKPAaTHOTO H3MeHEHHA NOJIOKeHHA PaBHOBecHa, a 
WIA pelakcalluu HanpsKeHHH OJMKHO MIpOW380HTH HeECKOJIbKO TaKHX TlepecKoO- 
kos. Bpema penakcalluu T OnpesedaeTca NepecTpouKOl CTpyKTYpbl %KUAKOCTH 
B lipeflelax cOxXpaHeHua OMKHerO NOpsAyKa HM, BCeEMCTBHe XaOTMYeCKOrO Xa- 
pakTepa JBMKeHuA, paBHO BpeMeHH [Mdpy3HuH Ha COOTBeTCTBYIOIee XapakTep- 
foe paccTrosanue D = nd, rye d — cpeqHee MexKaTomHoe paccTosHue. JlerKo 
BujeTb, 4TO T ~ n7%. JIA OOBIMHEIX KUAKOCTeH n = 3-4, a Aa OUeHD BA~3- 
\ MX %KMKOCTeM eme Oobe, Tak UTO T > 10T. 
_ Bepostuoctb dsykTyaTHBHoro oOpasonanusi 3aposblleh TBep_OH “asbi 
OUeCHb BASKHX XKMIKOCTAX MpakTHYecKH paBHa HyJIIO, H MbI He OyjleM KacaTb- 
A 9TOTO BONpOca, CUHTAA, 4TO BCEACTBHe BIHMAHHA MpMMece BCerga CyecTBy- 
fOT 3apOJbIUH, MpeoqomeBIHe NOBepXHOCTHBIH Oapbep. Byyem cuutaTb pacty- 
MMe KpHCTaJIbI cbepMuecKHMH, 4TO BMONHE AOMyCTHMO Ha HavasIbHOM cTaqun 
Ipoiecca. 
> Ecam wa rpanule KpucTasina uMeercH HallpsxKeHHe 6,,(R) = — dp (ato 
OyleT HMeTb MeCTO B TOM cCJlydae, KOrfa MOTHOCTh KPHCTaJIa Py OONbUIe 
JOTHOCTH aMOpdHOH casbi p,), TeMMepaTypa [JaBMeHHA, COrlacHO ypaBHe- 
uio Kaanelipona — Knay3uyca, nonusntca. MMenHo, ecu KpucTaJJiMsaiua 
eleTca MpH Temlepatype Ti, Kpuctags pafuyca R Oyner HaXOJHTbCA B paB- 
| aes co cpeson pu 


To — T AC tis fly, Be 3 
der (R) = ( a Aes ee) ae = Ory (1) 


Pre Ty»)—TOUKa [aBseHHA MNOCKOH HefeopMHpoBaHHOM MOBepXHOCTH;. 
\q — terlora llepexofa Ha rpaMM; & — KosdduuMeHT MOBepXHOCTHOTO HaTs- 
QkeHua; 38 — OTHOCHTesIbHOe H3MeHeHHe TJIOTHOCTH IIpH KPHCTaINM3aluH. 

0 
Ecuan 6,, (R) > of) KPHCTaJI MiaBHTcH; ecu Ke G,; (R) regent KpHCcTaJJh 
pacter, Ipwyem XapaKkTepHbIM BpeMeHeM Mpollecca B TOM H Apyrom cayyae 

ABIIACTCH To. 

| OuepygHO, uTO NIpH OMNpeyeueHHEIX ycOBMAX COOTHOUIeHHe (1) BbINOJIHA- 
eTCsA. oe B TeveHHe HEKOTOPOrO BpeMeHH POCT KpHcTaa oOOycJIOBJIeH pelaK- 
pocte KpHcTaJa, " o6ycOBIEHHOM yKa3aHHbIM mporeccom. 


Ilycrb mMogynb TOura u xKoadppuunent Ilyaccona B amopdHon case u 
KPHCTasie paBHb! COOTBeTCTBeEHHO Ey, 6; H FE, 62. KOMMOHeHTHI BeKTOpa. 
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uM TeH30pa JeopMaunit u; U Up H TeHSOPa HallpAxKeHHH Ga, OTHOCHILMEC 
K pa3IHUHBIM CpelaM, Tak>Ke OTMeTHM HHeKcaMu (1) u (2). Byyem cunTaTp 
uTO B KpHCcTasuie cipaBegqmuB 3aKoH Tyxa: 


Es 62 
1 +- 63 (ui? a 1 — 262 uf?) i q 


U 8B KpucTasne, H B aMOppHOH chase BHINOMHAIOTCH yCJIOBHA PaBHOBeCHA 


2) == 
ofp = 


do{t 2) 


IX, 


= 0, (3 


B amMopbuok dase yiipyro-peakcallMOHHble HallpsAxKeHHA OMHCHIBAIOTCS 
HHTePMOJIALHOHHBIM YPaBHeHHeM JIA OWeHb BASKHX MHAKOCTeH (CM., Hayy 
mpuep, (*)) . 

(1 (1) 
dsj) Ey Wiz 


{ 
Aecayise Binge ee 
ie he, i, eee (4 


Ha rpaHuue r= R, nomumo (1), BHIMOMHAIOTCA YCJIOBHA paBHOBeCHA 
1) (R\ = 6 (2) 

off (R) = oF (R) (5 

H COXpaHeHHA KOJIMYeCTBa BelllecTBa 
Ns DP noe 

u?) — uw) — BR. (6 


IIpocrpaHcTBeHHoe pacmipeyesieHHe COOTBeETCTBYIOWIMX BeJIHYHH aeTc 
H3BeCTHBIMH (hOpMyjlaMH TeOpHH yipyrocTH. BenHuHHbl, BXOAALHe B Ip 
HUUHBIe YCOBHA, HMeIOT BHI 


5 (t) 


r2 


fii 1 
Sr tae ae te a 
(7) 
c(t) Es , 
Tag? 4S er, 


2 

oy) alt 

rie a wu b cBA3aHbI ypaBHeHHem: 
< ° 


Wckmouyas a,b uc, HaxO,uM ypaBHenue pocta KpucTaswa 


(aie GB) Se ganna) + 


4 4 le d 
+—R se ( °F 9P2R — 2a) = 3eR?e , (9) 


Peilenue, yloBuJleTBopsionlee HauaJIbHOMy ycu0BHi0 R;~) = R,, HMeeT BUA 


R—Ry\v 
- ee a ic (10) 
rye 
Resco (KpuTHYecKHi pa3Mep 3apoppuuta); 
np duaas p Pp Pp sapon ; 
= z( 3B°E1E2T 9 
vissieee ( doses Ta West 
2 qe2 (To — T1) ((1 + 51) Ea + (4 — 2c) Fi] 
at 2B, 1 = 20, | 
% = 2(1+ 4 ce & (11) 
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| IlonyyeHHoe pelieHve ONucbiBaeT peasbHbIi Mporecc JMLIb MpA ycnoBHH 
R>O0. B mpormBHoM cnyyae, Kak serko BuyeTb, mpn SR>O0 Grr > 6), 


renopue (1) TepxeT culy M KpUCTaN pacTer HepaBHOBeCcHbIM O6pa30m, ecaH 
Ri > Ro,  pacTBopseTcA B MpOTHBHOM csyyae. 


b Bygem CYHTaTb, YTO R, > Ro, T. €. NOBEPpXHOCTHbIii Oapbep mpeoposen. 
c 


mu v > 0, R <0. Ynupyrve HanpsaxKeHnsa He onpemenatoT pocra KpuctTasa. 
e 0 Sy >-—1, To npu ycnoBpun 


R 

: RTT 2) 
HF 
R>0. I]pu stom ycopue (1) BBbINOJHAeTCA 3a CUeT BJIMAHHA MOBepXHO- 
pore HaTsKeHHA (KPHTHYeCKHe HallpaAKeHUA JOCTATOUHO MaJIbI), M POCT 
KPHcTasa onpepensercs pedlakcauent yUpyrux HalpsAxenui. Satem Hamps- 
KEHUA MaflaiwoT HHX%Ke KPHTHYeECKOM BeMMUMHBI, H POCT KpHCTasa Mpoyou- 
KaeTCA H€PaBHOBeCHbIM OOpa30M (C XapaKTepHbIM BpeMeHeM T,). 

| Ilpu v<—1 pu mo6dnix R Bospactanve yupyrux HanpsxKennil muMn- 
rapyer poct Kpnctanna. IIpu t— oo 


R~ e—t/ (44), | (13) 


IIpH v OoubuMx Hw Onu3sKHX K —1 XapakTepHbIM BpeMeHeM pocta 
AAeTCA To. OOOOuaA NOMyYeHHbIe Pe3yJbTATbI, MOMKHO CKa3aTb, UTO BPeMA 
OocTa KpHcTajima paBHo %)(v+1)+ 1) mpw v<—l1 ut upx v>—l. 
Tax Kak T) HW T, CHbHO 3aBMCAT OT Temnepatypbi (KaK e4/tT), a v—>oo pH 
Ty—T,, CKopocTb KpHCTaimH3alwH TakKe OsKHA CYINeCTBeEHHO 3aBHCeTb 
OT Temmepaty pb. 

P Uycrb ty = te, to = x e4/"™, npuyem %)<t (cm. Benue). Haliqem 
foot, IIpH KOTOPOH xapakTepHoe BpeMsA KpH- 


eTammusauuu MMHYMasbHO. Jina sToro HaiijeM MMHHMyM  BbIpaxkeHns 
f(v-+1)+ 7%. Ecau coorpercrpyiomad cTeneHb nNepeoxsarxkleHuA OyyeT se- 
KaTb B MHTeppane v< —1, ona M OyJeT JaBaTb MAKCHMAasIbHYyIO CKOpOCTD 
Kpuctatnusaunu. Ecm xe oa BbliijeT M3 9TOrO HHTepBasla, MaKCHMasIbHas 
CKOpOCcTh KpHCcTaM3alHu Oyler AocTurHyTa mpu v= — 1. 

IIpu BbaHcneHHAX OyfemM cunTAaTb, YTO Typ) —T1;<T,) HRT) <KCU > (06nuHO 
8TH yCNOBHA BCerfa CpaBe/JMBbl). Tlowysaem 


(A _ kT {1 aes qP2 {(1 + o1) Es + (1 — 269) Ey] (14) 
N To max U 2E,E 2B? 

Sra cTenmeHb NepeoxJaKNeHHy A MOXKET TaABAaTb V KaK MEHBIUEC, Tak 6ombIue — {. 
B NOcJIeIHeM CJIyUae MaKCHMaJIbHOH CKOPOCTH COOTBeTCTBYyeT CTeleHb Iepe- 
OxaxKeHus 


Dice ennit wore BREYBy'.--wuido 4 
Ga SS ere eT eee (15) 


: 

_ Takum o06pa30M, MBI NOKa3asIH, YTO MAKCHMAJIbHOM CKOPOCTH KPHcTasH- 

gana OUCHb BASKUX KUKOCTeM COOTBETCTBYeT HEKOTOPAA CTeleHb Nepeoxax- 

JeHuA, OTMM4HAA OT HyA, MOMOOHO TOMy KaK STO HMECET MECTO B OOBIUHBIX 2KHT- 

poctax (3). OqHako MexXaH¥3M 9STOFO CABUra OTIHYeH OT paccMOTpeHHOro B (°%) 
aad BepOATHOCTh (blyKTyallH NpH ciaOoM mMepeoOxaxKeHUM) UW cBA3aH C 

eaKCalHOHHO-ympyrHMH mporeccamu. 


CTENeCHb NepeoxJawKWenhA 


4 


TocymapcTBeHHblit Hay¥HO-HCCeOBaTeMbCKHH WHCTHTYT Tlocrynuuio 
3IeKTpOTeXHuYeCKOrO CTeKJIa H TeXHOJOrHuecKoro 2 XII 1960 
obopysoBaHuaA 
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JUAH, t. 137, Ne 5 1097 


Jloxaaym Akaqemuu nayr CCCP 
1961. Tom 137, Ne 5 


A. Jj. HAHHJIOB 


MOJIEKYJIAPHBIE HOHbI B BEPXHEA ATMOC®EPE 


(IIpeécmaeneno axademuxom E. K. ®edopoevim 26 XII 1560) 


JlaHHbie 0 HOHHOM COcTaBe BepxHell aTMOciepsl, noyyenHEle B. I. Mctromu 
HbIM Ha reoctpH3suyecKHX pakeTax (') HM TpeTbeM COBETCKOM HCKYCCTBeCHHOM CIIyT 
HuKe Seman (°,3), MOSBOJIMIM pacCMOTpeTb PA MpOweccoB, B KOTOPBIX y4acTBy* 
1OT 9TH HOH. B paote (*) ObI0 NOKa3aHO, YTO MeXaHH3M OOpas0BaHHA HOHOES 

NO* no peakiHH nepesapsyqKu 


O* + Ne>NO* + N (1) 
MH wCuesHOBeHHaA HOHOB NO* no peakuMy 
JIMCcOlUkaTHBHOH peKOMOMHALMH 
NOt +e>N+0 (2 


XOpCWIO OObACHaeT HaGsmOMaemoe OTHO-(E 
weHve KOHUeHTpanuh [NO*]/[O*). 


+ 
O, o6pa3yioTca B aTMOCdepe B pesyJIb- 
TaTe Tlepe3apAAKH HOHOB aTOMAapHOro KHC-|f 
opoya c MOIeKyamu Os: 


O+ +0, 0,+ +0. (3)9 


100 200 H—>~ 300 400KM 


Puc, la — CKOPOCTb HCue3HOBeHHA HO- rs : | 

HOB os i Oe eee, o6pasoBanna QOyHaKO TOT (bakT, YTO HOHBI O, Habw0fa-| 

HOHOB U2" TIO peaKiIlHu » 6 —CKOPOCTb } = 

o6pas0BaHHsA HOHOB O2* no peakunn (5) OT a eee ae a 00] EM, a MONE ia 
HbIM KHCIOpOA JOMMKEH ObITb TMOJIHOCTbIO 
J[MCCOWMMpOBAH BEIIe 200 KM, 3acTaBJS- 

€T yYCOMHHTbCA B TOM, 4YTO MeEXAHH3M NepesapsAKH OTBETCTBeHEH 3a OO6pa3o- 

+t 
BaHWe HOHOB O, Ha BCeX BbICOTaX, Mle STH HOHbI HaGmogaroTcs. Ecau peakwua 


oa 
(2) OTBeTcTBeHHa 3a OOpa30BaHHe HOHOB O, , TO OHA Ha BCeX BBICOTAX JOJKHA 
KOMII€HCHpOBaTb HCue3HOBeHHe STHX HOHOB M0 peakIHu 


O,t+e+0+0. (4), 


KOHIeHTpallwH HOHOB MO/IYYeHEI 9KCHepMMeHTabHO B padote B. I. Ucto-. 
MHHa, 9/IeKTpOHOB — B paOote K. VW. [puuraysa (’) 4 MomekyaapHoro KuCIO- 
pojla B paoote Baiipama u gp. (*°). Ha ocHoBaHuu STUX KOHUeHTpPauNi U BeMUMH 
KOoPuMeHTOB CKOpocTel peakuHii (3) u (4), nompo6HO oG6cyxyeHHEIX B (4) 
M paBHbix 10-1 w 10-6 cm? -cex-1, nogcuutana cKOpocTb O6pa30BaHHA HOHOB Op 
nO peakuwn (3) MH HCuesHOBeHHA 9THX MOHOB 10 peaKiun (4). | 

PesyJIbTaTbI BIUNCeHH, MpHMBeyeHHbIe Ha puc. | (KpuBble a u 6), MOKAasbI- 
BaloT, TO peaKuHa (3) Moxer OGecrednTb HEOOXOLUMYIO CKOpOCTb OOpa30BaHHA | 
HOHOB QO, TOJIbKO 20 BEICOT 150—160 kM, a Bpmue CKOPOCTb 9TOH peak pes- | 
KO NajlaeT W3-3a yMeHbIIeHHA KOHIWeHTpanHu Oz 3a cueT AUCCOMMAaMH. | 
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_ AHamOrH4HbiIM OOpasoM OTMaaeT BO3MOXKHOCTh OODACHEHUA OOpasoBaHHA 


_HOHOB O, nyTem npsmoi doTononusanun MoeKya Oz, Tak KaK Ha BHICOTaX 
'300—400 KM He MOxeT ObiITb JOCTaTOUHOrO KONHYeCTBa HeLMCCOMMMPOBaHHEIX 
“MOJIeKyJ KHCIOpoya. 


Co3jlaeTca BiewaTeHHe, YTO JIA OObACHEHUA HaIMYHA HOHOB O; Ha OOJIb- 
IWMX BbICOTaX CJlefyeT HCKaTb Me€XaHH3M UX OOPas0BaHHA, He 3aBUCAWLMH OT 
“KOHIeHTpallMH MOJIeKyI Oz. TakuM MeXaHH3MOM MOxeT OBITh peaKILHA PeKOM- 
Ounanun C H3JIy4eHHeM HeliTpalbHOrO HM HOHH3HPOBaHHOrO aTOMOB KHCJIOposa: 


O+ 0+ 0,+ + Av. (5) 


Hukakux OMpeseyeHHbIX JaHHbIX O BeHUHHeE KOI@puUMeHTAa CKOPOCTH 9TOLi 
‘peakunu Her. [lostomy uMeeT CMBIC paccMOTpeTb TOKO XO CKOPOCTH O6pa- 
" 30BaHHa MOHOB QO; B pesyJIbTaTe 9TOH 

eakWHH Cc BEICOTOH. Benuuuna [O] 
‘Basra M3 JaHHBIX O noTHOCTH (°,1°) 

B IIpeAMOIOx%KeHHH, YTO Ha paccmar- 
| MBaeMbIX BbICOTaX KHCIOPOL mMovI- 
HOCTIO JMCCOUMMpOBAaH, a 2>/ppekTa- 

HW JUpySHOHHOTO pasfeJIeHHA MO*K- 
re iipeHeOpeus: 
p 
[O] = = tty ? 


+ 


Tie mo — Macca aToMa xkucmopona We 
'B rpammax. a ae 500 500K 


PesyJbTaTbl BLIMMCJIEHHH, TpHBe- Puc. 2, VM3menenne c ppicoToH oTHOWIeHHA 

enuble Ha pwc. | (KpuBaa 6), MOKa- [N,*)/[N*]. 1 — Bumnenennaa KpuBas; 2 — 

SbIBaIOT, U4TO xO CKOpOcTH o6pa30- fanupe B, IT, Uctomuna 

‘BaHua woHOB Os n0 peakuHu (5) 

O1M3KO COBMazaeT C XOJOM HC¥Ue3HOBeHHA 3STHX HOHOB. Jina copnaleHua a6- 

COJOTHBIX BeHGHH CKOpOcTel TpeOyeTca, uTOOL! BemM4HMHAa KOadpumHeHTa 

“CKOpOCTH peakuMH (5) Oplma papHa 5-10 14cm?-cex-!l. Takum o6pa30m, peakuHa 

(5) IPH yCJIOBHH, YTO KOSdpUUHeEHT CKOPOCTH 3TOM PeakIMH OCTATOUHO BBI- 

COK, MOXKeT OOBACHHTb CYMIECTBOBAHHeE HOHOB OF Ha OOJIbUIHX BbICOTAaX. 
IlpeqcTaBsiseTca eCTeCTBEHHBIM PpaCCMOTPeTb BO3MOXKHOCTh OOpasoBaHHA 


>, ae o 
woHos N, nO peakilwH MepesapaAgKu, ananornynon (1) u (3): 


Nv +N,— Ny +N. (6) 


Bipu Kosppunnente ckopoctw y nopsqka 10-!°cm?-cex~! cKopocTb o6pa30Ba- 
uua vonop N, mo 9TO peakuuM Ha BBICOTaX, OOubMux 200 Km, B 5—10 pas 


BbIle, YEM CKOPOCTb MIpAMOM doTOMOHHsanuA. McuesHoBeHHe HOHOB Ny JIOJIK- 
HO TIPOHCXOAMTb MO peakKWHH JMCCOWMATHBHOH peKOMONHAaLHH 


’ 


Ny te>+N+N. (7) 


Viz ycnosuaA paBHopecua 9TuX peakiMi nomyueno oTHomenne [Nz -]/[N*], 
KOTOpCe MOXKHO CpaBHHTb Cc HaOsmioyaembimM. Konuentpauua Ne s3ata 
H3 9KCMeEpHMeHTaIbHbIX 3HaYeHHH naoTHocTH (1°) ananoruuHo (*). Pesyap- 
‘TaTbl BDIUHCJIeEHHH MpHBeseHbI Ha puc. 2, /. Ha puc. 2,2 npHBeszenbl 3HaueHHA 
OTHOMIeCHHA [N3]/IN*], nojyuenHpre B. TF. Mctromuupm. Copnafenve xoja Teo- 
peTuyeckoli U HaOJIOaeMOH KPHBBIX MOKA3bIBaeT, TO BbIOOp peakunu (6) u 
(7) JIA paccmoTpenua OOpasonanusA H ucuesHOBeHUA MOHOB N; npaBusen uv uTO 
‘WMCHHO 3TH peaKIIMH OTBeETCTBCHHEI 3a CYIIeCTBOBaHHe STHX HOHOB Ha BbICOTAaX 
200—500 KM. JIA COBNaAXeCHHA AOCOMIOTHBIX BeEJIHYHH BbIYHCIeCHHbIX H HaGwI0- 
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yaeMblx 3HaveHHH [N3]/[N*] BenuunHa y JoumKHa OpiTh paBHa 4-10-1°cm3 -cex-!, 
YTO COrmacyeTCA C MMeIOILMMHCA aHHbIMH O BeMYMHe KOSPPUUMeHTa CKOpOcTU 
peakKWHi nepesapaykH. | 
Takum o6pa30m, co3qaeTca BiieyaTieHHe, 4YTO H3 5 BHAOB HOHOB B Bepx- 
Heli atmocibepe TOMbKO 2 aTOMapHEIX HoHa O* u N* aBiaioTca «epBHUHbIMH», |p 
T. €, OOpasylOTCA B pesyJIbTATe NPAMOM POTOMOHUM3AaNMH, TOra Kak MOJeKyJAp-| 
Hbl¢ HOHbI ABAAIOTCA IpOAyKTOM BTOPMYHbIX peakUMH, B KOTOPbIX yYaCTBYIOT 
aTOMapHble HOHEI. Bmpoueccax pekKOMOnHAalMU, HaOOoOpoT, Bekyulee MeCTO mIpH-| 
Ha]JI@KHT MOJIEKYJIAPHbIM HOHAM, TaK KaK OHM O¥eHb OBICTpO COeMHHAIOTCA 
¢ 3JIEKTPOHAaMH MO peaKUHAM MMCCOMMaTHBHOH peKOMOMHAaLMH, KOoppHUneHTIE 
. CKOPOCTH KOTOPBIX HCCJleqOBaH 9KCHepuMeH- 

° TaJIbHO (11,1) u paBeH 10-®cm’-cex-!. Kowu- 


Z YeCTBO MOJIEKYJIAPHBIX HOHOB, HaXOJAULAXCA 
B aTMOCciepe Ha aHHOH BbICOTe, OMpelenaeT 
abs oceKkTHBHEIM KOSppunneHT pekoMOnHallHH 
> QJIEKTPOHOB @’, KOTOPBIH OObINHO ompere-| 
® WAeTCA Kak 
dn 
e€ 
a pth (8) | 
: 200 H—= 300 Zoom THe n; — OOulee YMCNO HOHOB (paBHoe Ne) H | 


; dn./dt — cKOpocTb cues3HOBeHHA 931eKTPO- | 

Puc, 3, Mamenenve ¢ BEICOTOH HHTEH- oR B e_MHHIe OObeMa Bcexynny. JleficrBu- 
CHBHOCTH HOHH3AallHH, ‘ToukH — 3Ha- TCNIbHO. NOCKObK KO HIUMeHT CKODOCTH 
genus j, BbluNCcMeHHbIe H3 (11); KpH- » 5 ap uHeH p 
Bad — 9KCNOHEHTA MOTJOMCHHA pH peaKWHH JHCCOMMaTHBHOU peKoMOnHalHHn Ha | 
$= 5-10-17) cm? 6 MOpAKOB BbILIe CKOpOCTH peakIHi payy- 
aTHBHOH PeKOMOHHALMH, HCue3HOBeHHe 9V1eK- 

TpOHOB Ha BpIcoTax 100—500 km mpOvcxO“HT B OCHOBHOM no peakuMam (2),(4), fi 


(7). TorgacKopocTb Vc4ue3HOBeHHA SJIEKTPOHOB B | cm*B | ceK. paBHa CYMME | 
cKOpocTeH STHX peakILMi: . ) 


dn, same 4), | T+ + sade ~—+ a 
Te =AINO™) +103 | + [NZ 1) nea? = (M" | neat (9) 
Cpasuusa 8) u (9), nomyuaem a*n, [M*] = a’n?., orkyya 
' « [Mt] 
gis gt (10) 


: e 

re a° — KosppuuveHT CKOpOCTH peaKUMH AMCCOMMaTHBHOK peKOMOMHAILMK, | 

B ToM culyuae, KOra MOeKyJIAPHble HOHbI COCTABJAIOT NOMaBAroMee GOMb- 
LIMHCTBO OOulero UNca MOHOB (HanpuMep, Ha H = 100 xm), oTHomenne [M*]/n, 
{IpakTHuecKH paBHO | HM StpeKTHBHbIM KOSPPUUNeHT PeKOMONHALLMH JeKTPOHOB 
JOKeH HMeTh NOpAROK KOsppuyventa a”. Ha BolcoTax, re MOMeKYyAPHBIe 
MOHbI MpaKTH¥eCKM OTCYTCTBYIOT, JICKTPOHHAaA peKOMOMHAlMA OymeT onpere- 
JATbCA PCAKUMAMH palWaTHBHOM PeKOMOMHALMN M UMeTb acpbeKTHBHBIM KO3(- 
(buunenT, Onu3KHH K 107!? cm3-cex-!. 

Ha spicotax cnoes E u F dopmyna (10) npusogur kK 3HaueHusam (cM. | 
ra6a. 1), Ha 2 MOpAyKa OObIIMM, YeM MpHHMMaeMbIe B HacTosuee Bpema (1%), | 


Tia6autka 1 


H, kM ~ 120 140 160 180 © 200 4 250 3 £300 9 350 400 
at-10° 1,0 0,97 0,89 0,76} 0,58 0,47, 0,04) 0,02 0,018 


OMHAKO STH SHAYCHUA HaXOMATCH B XOPOIMeM COrMaCHH C HOBLIMH JaHHBIMH O 
BBICOKOH MHTeCHCMBHOCTH MOHM3yloMlero u3yueHuan ConHna B yabTpaduosero- | 
BOH OOmactH cneKtpa (14,15), 
SHaHHe OOuleli CKOpocTH MCUe3HOBeHHA HOHOB NO3BOMseT paccmoTpetb 
HSMCHCHHE HHTCHCMBHOCTH HOHH3allMM B BepXHeli aTmocdepe. Mcxoga us ycno- ff 
BHA paBHOBecuA | 
as + - . . 

Vee [Mano Voop == [MM] je = 6th) (11) 
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rye [M] — oOulaax KOHUWeHTpalina yacTuu B | cm’ Ha AaMHOH BbICoTe, j — Koab= 
QvUveHT HOHH3alluH, 6;—cCeYeHHe HOHH3aALMH, Nx, — NOTOK MOHM3YI0IILero 
ASIYYCHHA, HETPyAHO MopcuutTaTb j ANA KaxKJO BHICOTHI. 

IIpu pacuerax npHHuMasacb MORCNb aTmocdepel, HCNOMb30BaBIUAaAcA, pH 


| paccmoTpeHun oOpasoBaHua nonop NO", O; u Nz 

| PesyIbTaTbI BbIUHCJICHHH, npuBeyenxpie Ha pic. 3, NOKa3bIBaloT, YTO T0- 
} myyenHpi us (11) xoq Benuuunpl j c BHICOTOH XOpOlO MpescTaBsAeTCA SKCTIO- 
) HentTow morsonjenus: gf 


Ra aea et Rea NG) 


THE foo — KOMPUUHEHT HOHH3ALHH 3a Mpefenamu aTMocdepbl; t — onTHYecKas 
Tonma; N-—unco HeHTpabHbIxX 4YaCTHIL B CTOGe aTMOcdepbl BbIIIe JaHHOro 
yYpOBHA; 6—ceyeHHe Normomenua, mpH o=5-10)" cm?. Tlomyyuennoe BbI- 
CoKoe 3HayeHHe 6 (B HECKOMbKO pa3 TIpeBbilllalolulee MAKCHMaJIbHOe CeyeHHe 
“HOrJOWeHHA ATMOCHeEPHBIMH COCTABJIAIOWIMMH COJIHeEYHOrO ysJbTpacvoueta) 
“CBHJleTeJIbCTByeT O OOJIee CHJIbHOM NOFJIOWeHHH HOHH3YIOILerO areHTa B aTMO- 
‘edhepe Semau, sem 9TO MpesMonaranoch MO cux Top. 


WuctutyT mpukilaqHow reopu3HKH ‘ Tlocrynu.io 
Akajlemuu wayK CCCP r . 21 XIT 1960 
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B. Tf. HCTOMHH 


VOHbI A30TA B BEPXHEH ATMOC®EPE 3EMJIN 
MW HOUHAA HOHHSALHS B OBJIACTH E 
(I1pedcmaeaeno axademuxom E. K. ®edopoevim 26 XII 1960) 


CyujecTBOBaHHe HOHOB MOJIeKyJIAPHOTO a30Ta B aTMOC(pepe, KaK OAHOM H3 
OCHOBHbIX COCTABJIAIOULUX HOHOCHepbl, ABHO HJIH HEABHO MOCTYJIHPOBasOCb MHO- 
ruMH apTropamu. [aBHbIM JOBOJOM CyKHIO HasMyne SMMCCHU MepBOK OTPH- 


WlaTeJIbHOW CHCTeMBI TOJ10C N; (4 3914, 3884, 4278 u 4737 A), oco6eHHo cHmb- 
HOH B CileKTpax CyMepeyHOro Heba 
we og TIOMAPHBIX CHAHHH,  OCBeLeH- 
HbIxX CogHuem. Korga Onlin mpo- | 
BeJeHbI TepBble IpsAMbie (macc- | 
CIeKTPOMeTpH4eCKHe) aHaJIH3bI CO- 
cTaBa HoHocdheppl (1,7), BbIACHH- 
OCb, 4YTO HOHOB a30Ta He ObiIO 
OOHAPy2KeHO B JOCTATOUHOM KOJIH- 
yeCTBe. 
Viouni c MaccoBbim wHucsi0om M = 


—28* oroxpectBrenHiec N,, Obiiu 
o6HapyxXeHbI HEM Ha _ BBICOTAaX 
225—500 km Kak masan (~ 3%) 
jo? |4KOMMOHEHTAa B M3MepeHHAX Ha 
SO0Km TPeTbeM HCKYCCTBEHHOM CITyTHH- 
Ke Semau (3). B emie MeHbIIHX KO- 


Se 


700 +200 300400 
Bercoma 


Puc, 1, Pacnpezenenve mOOKMTeABHBIX HOHOB 
MOJI€KYJIAPHOTO H aTOMapHOrO a30Ta B aTMOCchHepe 
NO JaHHbIM TPAMBIX MaCC-CNeKTPOMeTpHueCKHX 
vW3MepeHHH: @ —B mycKe paketn! 2 VIII 1958 r,, 


JimuecTBax (~ 1%) HOHBI MOvie- 
KYJIApHOrO a30Ta perucTpupoBa- 
JIMCb B JIH€BHbIX paKeTHbIX H3Me- 


peHuaxX Ha BpIcoTax 100—230 km 
(7,4). Wiccenenopatenama u3 CIITA 
He OblIO CelaHO HHKaKHX onpe- 
JCJICHHBIX BbIBOJOB O pacmpeevie- 


+ 
HHH HOHOB Nz, no BpIcoTe*. 
ABNAACh MaJIOH, HO OTHIO{b He MpeHeOpexHMOl KOMMOHEHTOH MOHOCKepHl, 


vont N; urpaloT BaxKHy10 pOJIb, B WaCTHOCTH, B Mporeccax, OnpeyesAIOULAX 
oOmlMii OanaHc HOHH3aNHH B aTMOcdepe. OOmenpH3HaHHO, YTO HMeHHO MOJe- 
KYJAPHble HOHLI JOJOKHbI B OOWIbUIOM CTeMeHH ONpeseMAT stpPeKTHBHBIA KO3p- 
(PuLLHeHT peKOMOnHaIMH BOOnacTaXx E, Fi u F2 wonocheppl. 3HaHve KONIeHTpa- 


° ot 
mai HoHoB N, wu N* u ux pacnpeseseHua 10 BLICOTe NOSBOMMO CeaTb Gonee 
ONpeWeeHHble 3aKJIO“eHHA O TPHYHHaX HOHH3AIHH MOJeKyAApHoro agora (°), 
ueM HMeBIIHecaA JO cHx mop (7). 


B nactosueit cTaTbe CyYMMUpYIOTCA pesyJbTATH Macc-CneKTpoMeTpH4ecKHX 
HSMepeHHU Ha pakeTaxX UH TpeTbeM CiYTHHKe, NpoBesenHple B 1958 u 1960 rr., 


* Hs ony6n“KopaHHbIx MaTepHasos (2) BHIHO, uTO HOHBI c M = 28+ perHcTpHpoBasHcb 
NOTH Ha Mpegee YyBCTBHTebHOCTH MpHOopa, IpHueM AaHHble, NOyYeHHBIe Ha BOCXOAAUel 
H HUCXONAICH BETBAX TpaeKTOPHH, CYMECTBEHHBIM OOPa30M OTAMYAIHCh pyr OT Upyra, ITo x*e 
B eile OO/Ibilel CTeMeHH OTHOCHTCA H K HOHAM C MaCCOBbIM yuciom M = 14+, oromecTBAeMbIM 
¢ HOHAaMH aTomapHoro asora N*, Mckmouenvem aBaseTCH HOUHOM nycK paxketnt 8 VII 1955 r 
AO BeicoTE! 115 KM, B KoTOpoM HoHEI c M = 28+ oxa3anucp €/\HHCTBEHHBIMH, 3aperucTpupopan- 
HEIMH Kak Ha BOCXOAAMeH, TaK H Ha HHCXOAMel BeTBAX TpaexTopunH (°) 
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} — Ha TpeTbeM HCKYCCTBEHHOM CIYTHHKe 3emJH, 

mai 1958 r.; 6 — B mycke paketn 15 VI 1960 r.; 

2@— M0 KOCBeHHBIM JlaHHbIM (1!) (ropH30HTaJIbHbIe 

OTpe3KH O603HauaIOT HHTepBadl ycpeqHeHHA 0 
BBICOTe) 


3 uacTH OOHapyxKeHUA H H3MepeHua pacnpeseseHHA 10 BLICOTe HOHOB MOWJIeKy- 
IdpHOro M aTOMapHOro asoTa. B usmepennax 1958 r. Hcnomb30BaICA 7—5-1HKJIO- 
Bbiii PANMOUACTOTHBIH Macc-cneKTpomerp PMC-1 (8); pesyabratst 1960 r. MOWy- 
IeHbI C OO/Iee YYBCTBUTEIbHbIM pay\uouacTOTHBIM Macc-clleKTpomMeTpoMm MX-6403. 
| Ulogpo6uoe onvicanve meroquKH skKcnepHMeHTa M HeKOTOPEIX pesy/IbTaTOB 
‘|MOxHO HalTH B cTaTbAX (1,3,4,8). Usmepenna MIpOBOAHJIHCb HA OTJCJIHEMOM OT 
DAaKETHI WH HEOPHeHTHPOBaHHOM KoHTelinepe. B pe3ybTaTe WOCTHralacb Mak- 
fMMasIbHO BO3MO%KHAA YHCTOTA SKCHepHMeHTa, XOTA OTCYTCTBHe OpHeHTalHH 
ABJIAJIOCb B HEKOTOPOM OTHOMICHHH MelialouluM daKkTOopom. B o6acTH BBICOT 
100—160 km, rye ckopocTb KouTeiinepa npeBbiuasa HM Opisa cpaBHuMa co cper- 


a 6 
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Puc, 2, Maccoppie cnekTpbi, MoKasbiBaioulHe CyulecTBOBaHHe TOHKHX CJ10€B MOJO KHTEbHBIX 
Honos No* uw Fet p armocdepe, B nycKe paket 2 VIII 1958 r. (Kanad BBICOKOi UyBCTBHTeNIb- 
HOCTH): @ — BOCXOAAUad BeTBb, 6 — HHCXOAAMA BeTBb 


HHMH TeMJIOBLIMH CKOPOCTAMH HOHOB, U4YBCTBHTeJIbHOCTb MACC-CIeKTpOMeTpa 
yUeCTBeEHHO 3aBHCela OT OPHeHTAaILHH BXOJHOTO OTBepcTHA NpHOopa OTHOCH- 
TeJIbHO BeKTOpa cKOpocTH. B cusy sToro Ha BEIcoTax 100—120 km, rye uMewTca 
TOHKHE COM HeEXapaKTepHIX AIA a30THO-KUCMOpOLHO aTMocdepbt HoHOB Mg”, 
\Ca* (*) uw Fe* u re, Kak OyjleT noKa3aHO HMKe, OOHAp y2KeHbI HOHBI N., u3Mepe- 
HHA He BCerga ObluIH BOSMOXKHbI, TAK KaK OPHeHTAIlHA KOHTelHepa He OOASAaTENb- 


‘HO Obla ONTHMaIbHOH. OOHapy2KeHHe TOHKOFO CJIOA HOHOB Nz 3aTpyqua TaK- 
2Ke CpaBHHTeNbHO OO/IbIIOH MepHOA pasBepTKH NO MaccaM* H B HeEKOTOPBIX 
(cyaaax HelocTaTOuHad YYBCTBHTeIbHOCTB upHOopos. Ilo ykKasaHHbiM TIpH- 
‘UHHAM JIMIIb COMOCTaBIeHHe pe3yIbTaTOB JByX PaKeTHbIX SKCIePpHMeHTOB 
(2 VIII 1958r.u 15 VI 1960 r.)u ganHErx TpeTbero cryTHHKa (mali 1958 r.) 
MOSBOHJ0 ClelaTb OMpeeseHHble BbIBOAbI O pacmpeseseHHH HOHOB N; B ar- 
‘mocdepe. 

__* Jina PMC-1 nepxog pasBepTkKH mo Maccam paBHsAsica 1,7 CeK,, TO COOTBETCTBOBaJIO H3Me- 
enn BEicoTH A H = 2 xm, aia MX-6403 nepvog pasBepTKH 3 cex,, A H = 4 km, 
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IIpH oOpa6orKe Obi CieaHbl CJleqyioujve ‘TipeqnomomwKeHnna: 1) cymmiy 
KOHICHTpallHH TNOJOKUTeIbHBIX |MOHOB paBHa 9JICKTPOHHOH KOHUeHTpallun 
T. €. OTPHUAaTeJIbHbIe HOHbI OTCYTCTByHOT: X[M*] =7n,; 2) cymMMa amnunTy}y: 
HOHHBIX MHKOB Ha MaCC-CleKTPpOrpaMMe IIpOMOpuvOHaJbHa CYMMapHOM KOH 


=, 
W6xM 
) °—(; 
e Nis 


- adve 


@e 
‘@ 
2 re 
PHARMA LS ? : “eT Rat te 
Mg Xie *—02 
No = o e@ No* 
2a 
124m 
“0; 
*—No" 


Bonpoc 0 npHunHax HOHH3aMH MOJIEKYJIAPHOFO a30Ta B 3eMHOH aTMOcdepe| 
AO HaCTOAMerO BpeMeHH OKOHYATEIbHO He peitieH. B cBeTe cooOpaxkKeHHi, H3vi0- | 
2KCHHBIX B paOote (’), H YSHTLIBaA HOBbIe ZaHHbIe O normomenua mHHHn He Il} 
4304 A (2%), cormacHo KOTOPbIM 3TO H3J1y4eHHe, CMOCOOHOe MOHHM3O0BaTb MOVIe- 
KyJly a30Ta, morioujaetca B ManazoHe BEICoT OT 210 KM (onTHUeCKad TOMA 
t,= 0,1) mo 150 xm (v = 1), npencrapnsiotes yOenuTenbHbiMH noBonE A. ie 
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WeHTPallHH TOJIO%KHTEMbHBIX HOHOB): 
Lim+ = kX [M*]; 3) orHowenuve amu 
JMTY WOHHBIX MHKOB B_ cHeKTpt 
paBHO OTHOINeCHHIO KOHIUeHTpalluly. 
COOTBETCTBYIOIMHX HOHOB B aTMOC): 


(pepe: ings | ings = (Mi1/(M3]. - Aom 


COJIOTHAH KOHUCHTpPpalHA HOHA 


MaccoBbIM uHcIOM My Haxojnuack 
TaKHM oOOpa3s0M H3 COOTHOLIeHUS 


[My fief Dine. 


SHayeHHA §=69JIEKTPOHHOH KOH} 
WeHTpalwnH OpasHcb c npcdusnen) 
NOJIYYCHHBIX ME€TOJOM yJIbTpakopory 
KOBOJIHOBOrO paqHOuHTepdepomerp 
27 Vill 1958 r. (7°) B cxoqHBIXx ycesO 
BuaAX, a 15 VI 1960 r.— una Ton xe 
pakete. 

Ha puc. | nu306paxKeubt aOcomort+ 


AE + 
HbI€ KOHIEHTpalHu HOHOB Nz HN” 
(PyHKUHH BbICOTH. M3mepeHuble 3Haq 


ueHHA KOHLeHTpamuu Nj yQOBseTBOY 
PHTeIbHO COrlacyroTCA Cc OnpeslevieH 
HbIMM 0 JaHHBIM aOcOJIOTHOH Oto 
MeTpuu smuccun 13914 A B nomsap- 
HbIX CHAHWAX, OCBelleHHbIX COsH-) 
tem (24), 
x 

B pacnpegeneHuu HoHoB Nz HMe- 
eTCA OHA HHTepecHan OCOOeHHOCTH,| 
OTIH4AaOUaA HX OT OCTAJIbHBIX, Xa-| 
PpaKTepHBIX [JIA AIOTHO-KUCOPOAHON| 


aTmocdeppt 3emuH HoHOB (NO*, Oz , 
O*, N*). B o6nacru E na spicoTax 
100—120 kM uMmeetca BTOpOH, ro 
pa3yqo Ooslee TOHKHH COM HOHOB 
Ns ¢ TaKoit xe (nopsnKka 10* cm-%) 
KOHIeHTpalveH, 4TO HW OCHOBHOH 
MaKCHMyM HX B OOslacTH F. Peasb-| 
HOCTb CYINeCTBOBAHHA TAaKHX Cs0eB} 
WOKasbIBaroT pc. 2.u puc. 3. 


ecu: 
Mp 


Puc. 3. To xe, 4To puc, 2 Bnycke pakeTbi| 

15 VI 1960 r, (KaHasBI cpemHelit HM BbICOKOH 

YYBCTBHTEIbHOCTH, TOJbKO  BOCXOfAULas| 
BeTBb TpaeKTOPHh) 


| JlanusoBpa, OObACHSAOMLeErO HOHH3AILHIO MOJleKyJIAPHOFO a30Ta peakiMeH mepe- 


3apAKM C HOHaMM aTOMapHoro aszoTa: Nz + N* —N; + N* (°). Sto, 6esyc0B- 
“HO, JOMKHO ObITh CpaBeAHBO ANA OOnacTH BHICOT 250 KM H BbIIUe. Bmecte 
‘| € TEM OYeBHAHO, YTO BOSHUKHOBeHHe HOHOB Nz B oOmacTu E ua Bpicorax 100— 
"| 120 KM He MOET ObITb NPHNHCaHO HH MpAMOH soTOMOHUsauuN Ne (HeT KBAHTOB 
N/ cooTBeTcTByiollero H3/Iy4eHHA), HM peakuHH nepesapanku (Her noHoB N’*). 
| Takum o6pa30m, NOABJeHHe HOHOB TpyAHOMOHN3yemoi aTMOcdepHOt KOMIO- 
| HeHTH — MOJIeKyJIApHOrO asoTa — B OOnacTHE cnyxUT yKa3aHHeM Ha KaKHe-TO 
| MHbIe, He CBASAHHbIEC COJIHCYUHLIM H3/1yYeHHeM potecchl HOHH3aLMN. Km1040M 
| K MOHMMAHHIO CyleCTBa STHX MIPOLMeCcOB HM NIpUpOLbI HOHUSYI0Nero areHTAa CLYKUT 
_WOHHBI COcTaB, perHCTpHpyemMblli Ha JaHHbIX BEIcOoTax. Kak BUHO H3 puc. 2, Ha 


| Macc-clleKTporpammax oT 2 VIII 1958 r. Bmecte c nonamu Nj peructpupyroTca 
“woupt c M = 56%, KoToppie c#eqyer OTOKMeCTBUTh C HOHAMH >xKeIe3a Fe*. 


i + 
"Mx MakcHMasIbHadA KOHUeHTpaunaA Toro %Ke NOpsALKa, 4TO u Aa N,, MW CocTaB- 


* 


paser 1,2-10* cm-? wa Bricotax 103—105 xm. B nycxe 15 VI 1960 r. Ha sTux xe 
\ BEICOTAaX Obi HalieHb! HOHKI MarHua Mg* u Kaspuua Ca* c OTHOWeHHeM KOH- 
| WeHTpalHi, ONM3KUM K OTHOLIeEHHIO UMCa ATOMOB Ha3BaHHbIX 9JIEMCHTOB B Me- 

)teoputax (°), uTO ABHNOCb APryMeHTOM B MOb3y MeTeEOpHOH rHNOTesbI HX Mpo- 
WcxowKeHHA. MakcuMasibHas KOHWeHTpanua HoHOB Mg* coctapnsua 1,4-104cm-§ 


Ha BpicoTe 104 km. M3 puc. 3 BHZHO, 4TO B STOM Ke Mycke Ha BbIcoTe 120 KM HOHbI 
+ 
N, MOABJIAIOTCA TaK2Ke BMecTe Cc HOHaMH Mg”. BpicoThl MOABeHHA «HeXapakTep- 


HBIX» JIA JAHHOK OOacTH aTMOcdepHI HOHOB Mgt, N;, Ca* u Fe* cneluHuHl 
§ Wa MeTeopHblx aBnenui. B oOnactu 100—120 km kak pa3 TepsioT CBOH KOC- 
MHYeCKHe CKOPOCTH HM HCMapAIOTCA MOJHOCTbIO WIM YaCTHYHO (a 3HaUHT, MpH- 
HOCAT MA@KCHMA@JIbHBIM BKJIal KaK C TOUKH 3peHHA SHEPrHH, Tak H C TOUKH 
3peHHA KOJIMYeCTBa BelleCTBa, BHOCHMOrO B aTMOcdepy) CaMbie MeJIKHe 
W3 MMeIOIHXCA 10 COBPeMeCHHBIM IpeCTaBeHHAM MeTeOpHbie wacTHLb! (1%). 


M3 cka3aHHOoro cylefyeT, 4TO HaOmIOaeMan HOHH3ALNA N;* B oONacTH 
100— 120 km, no kpaiineit MepeB cpeqHHX WHpoTax**, MomeT ObITb OObACHeHA 
_ M€TCOPHOH JlexATeJIbHOCTbIO — HOHHS3alMel aTMOCHepbl ObICTPOJeTAUIMMH UC- 
| WapHBUIMMHCA aTOMaMH MeTeOopHOro BerlecTBa. Hapsayy c 3THM, NpOMCXOLHT 
_ TaKxKe HOHH3aIMA UcCnapHBuuxca atTomMoB Mg, Cau Fe camoro metTeopHoro 
BellleCTBa NpH HX B3aHMOseHCTHH C MOJIeKyJaMu aTMOcdepbl. OueBHAHO, 4TO 
| HOUHAaA MOHH3alMA B OOmacTH E We JHKOM MOET OODACHATBCA MeTEOp- 
HOH JI€ATEIbHOCTbIO, TaK KaK 3JICEKTPOHHAA KOHICHTPalA HOUbIO COCTABIIAeT 
tam ~ 10*cm~-® (14), uro coBnafaeT nO NOpAAKy BeJIMUMHEI C 3aperHcTpHpo- 
_ BaHHbIMH HOHHBIMA KOHIeHTpallHaMn. 


WucrutyT mpHksaquon reodu3snku Tlocrynuso 
Axkanemuu uayk CCCP 21 XII 1960 
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5c 
aHu 
J. W 
Brglis 


* Macca M = 28* moxer ObiTb OTOH ecTBeHa, Kpome Toro, ¢ Fe?* nan Si*, ato He mporu- 
BOPe4HT MpesaraemoH runotese, 

** B pa6ore (5) ecTb yKa3aHHe Ha HaJIMYHMe OTHOCHTEbHO OOMbIWOFO KOMMYECTBA HOHOB C 
M = 28* na Bpicote 105 Km, 3aperHcTpHpOBaHHbIX MaCC-CNeKTPOMeTPOM B HOUHOM MyCckKe pakeTH 
B ApKTHKe BO BpeMA NONAPHOTO CHAHHA, 
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XHMHA 


}O. A. APBY30B, A. A. KHPIOWIKHH, M. H. KOJIOCOB, 10. A. OBUHHHHKOB 
vw aKkangemuk M. M. WEMAKHH 


M3Y4EHVME MYTEM NOCTPOEHHA KOJIbBUATOU CHCTEMBI 
BA TETPAWWKJIMHOB 


CHHTE3 9®HPOB 3AMEMJEHHbIX 2-KETOWHKJIOPEKCHJIYKCYCHbIX KHCJIOT 


B cBa3H C npoOsemMOl MOJHOrO CHHTe3a TeTPalMKIHHOB (I) Hamu Ha MOJ\eJIb- 
HbIX COCIMHeCHHAX OplIO TpeAMpHHATO H3y4YeHHe BO3MOXKHBIX MyTeH Nepexoya 
OT ONHCaHHbIX paHee (') rujpoaHTpaneHOBHIX AHOpomugzoB u amoKcHjoB (II) 
K TPHUMKIM4eCKHM CoeqHHeHHaM Tua (III), HMerouMM Take 3amecTHTeM X | 
uw Y, KOTOPbIe MOXKHO ObIIO Obl BHOCEICTBHH MpeBpaTHTb COOTBETCTBEHHO B 
AMMeTHaMMHOrpynity HW KeTOHHBIM KapOoHun. C sto wenbio u3 1,2-2M0pom- 
WHKJIOreKcaHa Yepes HeHacbIeHHyI0 KHcNOoTy (IV, X = NHAc) Opi nonyuex 
MepBbIM MpeycTaBHTesb COeMMHeHHA Tuna (V) — 3-OpoM-2-KeTOMMKOFeKCHI- 
alleTypoBbiH aspup (V, X = NHAc, Y = Br) (*). B pasBuTue sTux HcCeqOBaHHH 
ceHuac HaMH OCYIIeCTBIeH CHHTe3 pala Apyrux coequHeHu Tua (V), a HMeH- 


HO KeToopupos (XIIIa) — (XIIIc) u (XVIIb), KoTroppim vu nocBanleHO HacTOsA- 
wlee cooOulenue. 


RH,C OHR’ NMe, 
| Ais H 


(1) (i) 
R=H,Cl wan Br; R'=H yan OH  Z=Z'=Br au Z+Z'=>O 


X x 
Br : y 
CK 3 
Br s 
Y Ww) 


(IV) 


ONOKCHAMPOBaHHeM STHOBOrO aupa 2-1MKMOreKCeHMYKCYCHOM KUC/OTHI 
(Vic) nocpegcrsom PhCOsH B xopodopmHom pactBope Opi MOJy4eH C BEIXOJIOM 
85% 2,3-a-SNOKCHIMKJIOreKCHIYKCycHblli sup (VIIb). Crepeon3omepHbIii 
B-snoKcHadup (XIla) oOpasyerca c NOUTH KOJMYeCTBEHHBIM BbIXOJIOM IpH jlei- 
ctBuH 0,0 N sranoubHoro pacrsopa KOH na Opommaxton (XIa), KOTOPbIN B 
CBOIO ONepPeb NOMyyaeTcA pH OpOMMpoBaHHH 2-1MKMOreKCeHMIYKCYCHOM KUC- 
sotbt (Vla) B coqoBom pacrgope (7,3). O6a u3somepHEIx asnoKkcuspupa — (VIIb) 
u (XIla) — npu jeiicrBuu ‘6exsHnoBoro cnupta B mpucytcTBuH BFs npu 20° 
Aad OXMH M TOT Ke OKCHOeH3HIOKCHSpup (VIIa). Mocnequni, npapya, ue yya- 
10Cb BINCUTb B HHMBAyaJIbHOM COCTOAHHU, TaK KaK OH “YaCTHUHO WaKTOHE- 
S0BaJICA TIPH Teperouke. OWHaKO MOCNe OMBIIeHHA 3TOFO OKCHOCH3HMOKCHIDU- 
pa Werko Obl nowyueH c BEIxofom 70% vuncTHIi 6eH3HOKCHAAaKTOH (IXa), 
KOTOPbIit NeHCTBHeM MeTaHOsbHOro KOH, a satem AgNOs u MeJ 6nia npespa- 
ileH B OKCHOeHsHIOKCHIpup (VIIIb) (BEIxog 76%) 
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. 


' 
| Axagor“4gHbm™ nyTem snoKcuadupsi (VIIc) u (XIIb), cantesupoBannpie Hamu 
laHee M3 HempefebHOrO supa (VIf) u OpommaKtoua (XIc) (?), Obiiu mpespa- 
feHbI eicTBHem PhCHeOH B npucytcTBun BFs uin HeSOa B oKcHO6eH3H0KCH- 
}up (VIIId), ounnyenupri uepes naxton (IXc). MeraHoM30m Tex xe 3m0KCH- 
pupos (VI Ic) u (XIIb) Obi nonyuen (c Beixozamu 94 u 80%) oKcHMeTOKCHapup 
VIlIc). 
_ Oxkucnenwe oxcHankoxcusdupos (VIII) yo anKoxcukeTospupos (XIII) 
IpeycTaBuO M3BeCTHBI€ TpyAHOCTH BC/eACTBHe S3Ha¥HTe/IbHOM SkpaHupoBan- 
{OCTH THIPOKCHbHOH Fpynnbl B HCXOJHbIX CO€MMHEHHAX HM 3aMeCTHOH CKJIOH- 
{OCTH OOpasylOUlHXCA SPHPOB AWHJIOHHOB K THAPOMH3y NOM BAMAHHeEM KHCHOT 
i menoueh. B cBa3H C STHM peakIHA Oba NpeBapHTebHO H3y4eHa Ha TIpH- 
fepe TpaHc-2-OeH3HJIOKCHIMKJIOreKCaHOJIa, MpHYeM OKa3aJIOCb, YTO peKOMeH- 
jopannpie Myccepouom (4) ycoBHa oKHucneHusa (H2CrOs B cepHoKucnoTHOM 
dacTBope) WaioT HEYOBJIETBOPHTebHBIe pesyJIbTATH! (BLIXOA OKOO 15%), Torma 
(aK pH MpHMeHeHHH B KayecTBe OKHCMTeIA CrOs B nupHAHHe (20°, 24 uaca) 
BIXOI 2-OeH3HJIOKCHIMKJIOreKCaHOHA, BbIeJIAeMOrO B BHe CeMHKap6a30na, 
focturaeT 50% *. IIpu okuceHnH 3THM cnoco6om oKcuadupos (VIII b)—(VIIId) 
» Bprxogom 60—80% G6bliH nMOmy4eHEI cooTBeTCTBeHHO KeTosdupHl (XII1a)— 


XIlIIc). 


4 
nt 


0) 
WA 


Via? X=H, R=H 

Vib: X=H, R=Me 

Vic: X=H, R=Et Vila: X=H, R=H Villa: X=H, R=Et, R'=CH,Ph IXaa X=H, R=CH,Pn 
Vid: X=CO,Et, R=Et Vilb: X=H, R=Et Villb: X=H,R=Me,R'=CH.Ph = IXb?X=NHAc, R=Me 
Vie: X=NHAc, R=H Vilc? X=NHAc, R=Me_ Villc: X=NHAc, R=R'=Me IXc? X=NHAcy 

Vif? X=NHAc, R=Me Villd? X=NHAc, R=Me,R'=CH,Ph R=CH)Ph 


X 
H 


TT ET <a GAN Lael 


YH CO,Me 
: A Hi O 
Yy H O OR 
Xla: X=H, Y=Br XIlat X=H, R=Et XINaaX=Hy R=CHyPh 
Xbt X=CO9H XIb# X=H, Y=OH XIlb? X=NHAc, R=Me_ XIIlbtX=N#HAc, R=Me 
Xe? X=NHAc Xlc? X=NHAc, Y=Bi XIllct X=NHAc, R=CH,Ph 
XId’ X=NHAc, Y=OH 
4 
COR) Eas CO,R 
Op vO 
XVla: R=H XVilaz RSh 
XVIbe R= Me XVIIba R=Me 


_ Cwute3 KeTabuakToHa (XV), HeOOxOZMMOrO AVIA MOJIyYYeHHA KeTaJbKeTO- 
obupa (XVIIb), Obi ocymlecTBIeH HCXOMA v3 2-WHKIOreKCeHHJIMaJIOHOBOrO 
supa (VId) no onvcaHHol paHee cxeme (°) uepe3 (Xb), (Xa) u (XIV), npyuem 
BHJOM3MeHeHHe MeTOJIHKH, 3aKJIOUaIolleecaA B JeKapOOKCHJIMpOBaHHN MmpoMe- 
KyTOUHOrO KapOokcHakTOHa (Xb) B KHNAMIeM MMpHMHe, NOSBOJHO BHepBbIe 
TOJly4uTb TpaHc-OKcHaKTOH (Xa) B KpHcTaiMueckom Bue. IIpamoe oKucsie- 
aMe KeTaibakToHa (XV) mupuH momomu Mg(OBr)z no cnoco6by Maxk-Pes (7) 
apuBeo K KeTOKUcsIOTe (XVIIa), OfHaKO BbIXO NocJeqHeH, B OTIM4He OT aH- 
abix Posenmynya (°), He npesppnuan 15%. Tlostomy saKton (XV) Opi cHayana 
OMBWIEH JO cooTBeTCTBYyIONel OKCHKUCOTH (XVIa), KoTOpasa 3aTeM Obiia nmpeB- 
DameHa jelictBHem CH2Ne2 wim MeTHIHpoBaHHem ee Ag-comM nocpegctBom CHsJ 


KawHell aqvunonna 6eH3HOBbIM CnupTOM B MpHcyTcTBHH HCl (cp, (°)), 


i, * 2-Ben3HA0KCHUHK/OreKCaHOH OblJI TaKHKe CHHTE3HPOBAH HaMH C BHIXOMOM 45% sTepudH- 
7 

) 

i 
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B MeTHOBBI apup (XVib). Oxucsenme aToro supa AM-Tper.-GyTHIXpOMaTOM 
npuBeio c BEIXOLOM 55% K KeTanbKeTOspupy (XVIIb), nonyueHHoMy TaKxK 
MeTHIMpoBaHwem KucoTE! (XVIla) npw nomonya CH2Ne. 

Crpoenne cOeqvHeHHH, OMHCAHHBIX B HacTomuen cTaTbe (MX KOHCTAHTHI 
JaHHble analu3a TIpMBeFeHHI B TAONMe), SbiI0 ycTAHOBeHO CNeAyIOULHM OOpé 
3om. TIpu amnkorouuse a-snoKcuapupa (VIIc) MeTHOBbIM HAM OeH3HVI0 
BbIM CIIMPTOM B TPHCYTCTBHM COOTBETCTBYIONIAX aJIKOFONATOB ObLIM MO/Y4eHE 


Ta6nmuna 1 | 


Halineno, % Boruncneno, % 


Coemn- | T. mu. (pasa.), T. KAN., PaCTBOpHTeNb 1A aa " 
Henne KPHCTAJ NUS Ann 
Cc | H | N 
Vib 80—81°/10 mm 70,31 | 9,29 70,10} 9,15 
Vic 85—86°/10 mm ‘ (fil aA Le ied 74,389 9,59 
Vila | S-Gen3snTHyponneBanA cob: 153—154° | 59,22} 6,94 59,60] 6,88 
EtOH) 
VIIb 92—93° /1 mM 65,18] 8,90 65,19] 8,75 
VIllb 165—167°/1 mm 69,37) 7,84 69,04| 7,97 
Ville 113—114° (AcOEt—Et,0) 55,09) 6,26: | 0,02 | 00,064 O,LO0\l tome 
Villd 41—42° (AcOEt—Et,0) 64,28] 7,47 | 4,23)64,46| 7,01 | 4,14 
IXa 173—175°/4 mM 72,92 7,40 71d, Laat 
[Xb 147—148° (AcOEt—MeOH) 57,92) 7,00 | 6,01|58,13 | 7,04 One 
[Xc 68—69° (AcOEt—Et,O) 67,29) 7,06 | 4,66|67,31] 6,98 | 4,64 
Xa 39—40° (Et,O) Gi20 | ela 61752) aun 
3,5-nuntpobensoat: 112—113° (EtOH) | 51,48] 4,15 51,43} 4,03 
Xe 167—168° (AcOEt) 56,02 7,14 1 6,06) 06,321) vn Uoml mun 
3,5-Tunutpobensoar: 230—231° (EtOH) | 49,84} 4,32 |10,15/50,12| 4,24 | 10,3 
Xla 58—59° (EtsO —rexcan) 43,85 | 5,06 44,06] 5,15 
XIla 87—88° /1 mM 64,93] 8,75 65,19] 8,75 
XIlla 148—150°/0,5 mm 69,46] 7,35 69,54} 7,30 
CemukapOaso0n: 1389—140° (MeOH) 60,98 | 6,97 |12,95]61,24| 6,95 | 12,64 
XIIb 71—73° (AcOEt—Et,0) - 55,88| 7,44 | 5,71156,02| 7,44] 5,4 
XIlle 59—60° (AcOEt) 65,19) 7,19 | 4,25164,85| 6,95 | 4,2 
XVlb 185—137°/1 mm 57,69} 7,59 57,38] 7,88 
XVIIb 63—64° (MeOH) 57,56 | 7,04 57,88] 7,07 


Te Ke Camble OKCHaKOKCHSdUpH (VIIIc) uw (VIIId), Koroppie o6pasyrotcs mpHi 
B3aMMOJehCTBUM sOKCHapupa (VIIc) c MeOH unu PhCHeOH nog, BausHHvem| 
BFs unin HeSOa. Mexkay Tem H3BeCTHO, YTO KaTAaIM3HpyeMblit WleO"aMH aJIKO- 
rOM3 SNOKCHAOB NpescTaBsneT cO6oH peakuHIo Sno, TOrMa KaK KHMCJIOTHBIM ast 
KOFOJIM3 MO*KET NpOTeKaTb M NO KapOonHeBoMy MexaHusmy (°). Tlostomy npex 
CTABIAJIOCh BePOATHBIM, 4TO OKCHaNKOKCH3SdupHE (VIII) nonyuarorca ng 
a-snoKcHoB (VII) B pesysibTaTe aTaKH aKOKCHJIbHOFO aHMOHA B NONO*KeHHe 3f 
(HavMeHbUIee SKpaHHpOBaHHe) C COXpaHeHHem KOHdurypauu Ce, B TO BpeMs 
Kak OOpa3s0BaHHe 9THX 2Ke COEAMHEHHH us B-sNOKCHOB (XII) cBasaHO c HHBep 
cHeH acMMMeTpHyecKoro weHTpa 2. CnpaBesHBOCTh Takoro npefsnonoxeHHa 
ObWia 3aTeM CTporo WOKa3aHa THporenonu3s0om GeH3HN0KCHaKTOHOB (I Xa) 
a (I1Xc) qo Tpanc-oKkcunakToHoB (Xa) u(Xc), KOTOppIe ObiM CHHTe3HpOBaHBl 
panee (?,°) Hapsfy c CooTBeTCTBYIONLMMH 1LHC-H30Mepamu (XIb) u (XId) nytem 
THAPOKCHJIMPOBAHHA HeHACbIILeHHbIX KucNOT (Va) u (VIe) c nomoubio HCOsH. 
TakwM o6pa3om, oKcnanKoKcnodupst (VIII) o6naqaror muc-pacnonoxKeHHem 
3aMecTHTeNeH pH aCMMMeTpHyeCcKHX WeHTpax | u 3, npHuem STM 3aMeCcTHTeMH, 
10-BHMMOMY, HaXOJATCH B TepMOAMHAMHYeCKH HanOouee ycroiunBon 1,3- 
(HC-HIKBATOPHANbHOH KOHOPMallMH. OueByyHoO, Ta 2%Ke KOHOpMallMA OJDK- 
Ha COXpaHUTbCA MB KOHEYHDIX KeTOSUpaX, BCMEACTBHE Yero JIA HUX HanGouee 
BepOsTHO TpOcTpancTBenHOe cTpoenHe (XIII). 


* = 
ne Bonpexu JnTepatypHbIM LaHHbIM (8) OKCHKeTaH STOTO THNa, HanpHMep STHJIeHKeTAaJIb 
a lips tal MOrYT ObITh C YOBNETBOPHTEbHbIM BbIXOLOM OKHCeHbI KOMMNIeKCOM CrO3-2Py, 

AHAKO CHE NYUIHe PesybTATH NOMYUAIOTCH MPH NPHMeHEHHH JIA STOM 2Ke We TpeT.-BusCrO, 
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CrpykTypa M KOHN®urypauna OpommakToua (Xla) Opimu BoKa3aHbl BOCCTAa- 
BUTCJIbHBIM JerasOUAMpOBaHvem 3TOTO COeAHHeEHHA B UpucytcrBuu PdO uM 
jckesleTHoro Ni 0 panee u3BeCTHOTO aKTOHA WHC-2-OKCHILMKJIOreKCHYKCYCHOH 
k ucnoT (1°); ecTecTBeHHO, I[HC-cO“IeHeHHe JaKTOHHOTO HM IlMKOreKCaHOBOrO 
wKONe B COeqHHeHHH (Xa) oO6ycnoBmuBaeT B-KOHUrypauuio OKCHAHOTO WHKA 
JB sTOKCHa>pupe (XI1a). Uro kacaeTcea cTpoeHuA OCTAMbHbIX COeLMHEHHH, TO OHO 
He HyKaeTcH B CMelMasIbHbIX MOACHEHMAX. 

| Takum o6pa3om, Hamu ocyljecTBIeH CHHTeS PpAa HOBbIX KeTOSPUpOB THA 
(V), KOTOpple MOryT cjy2KUTb AIA NOcTpoeHUA OMUMKM4eCKO CHCTeMBI 
BA TeTpauvkKIMHOB C HCHOb30BaHHeM pa3JIM4HbIX peakuHii mpHcoes_MHeHUA 
M0 KeTOHHOM rpynne (sTHHUAMpOBaHHe, WHaHTMApHHHIi cuHTe3, peakIHA 
|Hopmana u T. 71.). 


WMuctutyT XHMHH MpHpogHbIx coeqMHenuli [locrynnuio 
Axanemau Hayk CCCP 13 I 1961 


4 
in MockosckHii rocyfapcTBeHHbId YyHHBepcuTeT 
3 um. M, B. JIomoHocopa 
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Jloxnagn Akagemun nayrx CCCP 
1961. Tom 137, Ne 5 


A. K. APEH, SA. A. APETEPHC u akxayemuk AH JlarsCCP fr. A. BAHAT 
2-8-OKCH9ITHJI-2-PE HHJIMHAAHAMOH-1,3 


Hexotopple 2-3aMelleHHble WHaHMOHBI-1,3 ABAIOTCA XOPOLWIMMK aHT 
KOarysAHTaMM KpOBH. Tak, Hampumep, 2-cdennsMEanquon-1,3 (1) nox HasBa 
HHeM «(peHHJIHH» yrKe BOLE B Me/HIMHCKY1O MpaKTHKY HM MIpH3HaH Jy4UIMM aH 
THKOAaryJIATHOM KPOBH, 4eM TIpHMeHAeMbIM WO cHx nop BCCCP zukymapuu (7%) 
AKTHBHbIMM aHTHKOaryJIAHTaMH KPOBH SABIAIOTCA TakyKe 2-aHH3HJIMH aH, 
muou-1,3 (4), 2-HabtuanuHanznon-1,3 (5,6) mw ocoOeHHO 2-qndeHHsaleTHH ! 
manquon-1,3 («ancenanuy) (7,8). Bprcka3aHo mHeHne (°), uTO aHTHKOary AL 
OHHOe JlelCTBHe MpenapaTOB pxAfla OKCHKYMapHHa HM HHAaHANOHA-1,3 cBA3aHO ¢ 
HX CNOCOGHOCTHIO CHOJIH30BaTbCA. OHAKO OJHOMY U3 Hac BMecTe c M. H. Kon 
TelOBon (1°) ylanocb nNOKa3aTb, YTO 3aMeHa AKTHBHOTO BOOpOZa B *eHHIMH 


KJIMHHYeCKOH mpakTuKH (4). Tlostomy mpescTaBiano MHTepec NpHroTOBUTb 
culelyioulMH rcMouior — 2-8-okcnaTH-2-cdeHnaHHAanAMoH-1,3 (II). 
AnkwJiupopanve 2-cbeHHHHaH_HOHAa-1,3 B NOO%KeHHH 2 OObINHO OCYIIeECTB 
JAeTCA JeHCTBHeM raslOreHHa Ha cob 2-seHHMHAaHAMOHA-1,3 (7-18), Oxcu-§ 
STHIMpObaHve 2-eHHJIMHAaHMOHA-1,3 MbI NPOBOAMIM O€3 NPHTOTOBJeHHA eFro} 
COJIH, TIpOCTO NpOMOMMKUTebHBIM HarpeBaHvem 2-cbeHvIMHAanANOHA-1,3 Cc H3- 
ObITKOM STHJICHXJIOprHypuHa B MpucyTcTBHH noTama mpu 140°. 3amena u36nIT- 
Ka STHJICHXJIOPrupHHa CHHpTaMH He Jala yAOBMeETBOPHTeIbHEIX Pe3YJbTATOB. 


CO CsHs CO CeHs 
Ki a CICH,CH,OH ot Sa HNO, 
CoHa (e arr conn CeH, C ——— 
ene sot aes \ 7a 
CO H (ee) CH.CH,OH 
(1) (11) 
CO (Calbls CO CeHs 
oo See 1k ea ae 
—> CsH, (G CeHa @ 
ieee de 
CO CH,COOH CO CH,COOC2H; 
(IIT) IV 


Tlonyuenupri 2-8-oxcnatus-2-enuiuuganquon-1,3 (11) mpenzcrapnser co- | 
Goi Cence KpucTanMyecKOe BelecTBO c T. mu. 154°. Ero oxucneHve a30THOH | 
KUCNOTOH JalO COOTBETCTBYIONLYIO KHCOTy: 2-KapOoKcuMeTHs-2-cbeHuIMHLaH- 
WMOH-1,3 Ham 2-penniuBanyuonna (2)-yKcycuyto KucsoTy (III). Uepes xnop- | 
aHHApH STOW KHCOTbI MpHrOTOBMeH ee STHOBEI abup (IV). Kak stot sup, 
TaK HW CaMa KMCOTa y2Ke ONMCaHbI B MTepaType, XOTA HM MOJy4eHbI Apyru ny- 
TeM. 

IIpH KunsAueHHH C YKCYCHbIM aHTHpuyom 2-8-oKcnaTHs-2-PeHHIME.aHIU- 
OH-1,3 aeT cooTBeTcTBylomlMi auetat (V), T. m1. 77°. Ananormano c n-HUTpO- 
CeH3OMIXOPHAOM nowyueH n-HuTpobeHs0aT (VI). Ero soccranopjenue alo 
n-aMMnoGensoat (VII). Ito — avasor avecTe3uHa, B KOTOPOM B-BOJOpO], STHJIb- 
HOH Tpynibl SaMeHeH. Ha (PeHHJIMHaHAHOHOBbI OcTaTOK. BemecTBO JOBOsbHO 
HECTAaOWJbHO, IPH NeHCTBHM MMHepasbHbIX KHCOT CTaHOBHTCA KOPHUHEBBIM, 
BHAHO BCIEACTBHE JlerKO Hye MOJIMKOHJeHCalHH MexKAy apomaTHueckoli 
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MHHOrpynnot, H KapOOnMbHOH rpynnou, 4TO 3aMeyeHO U Jia ApyrHx anano- 
THUHBIX MpOH3BOAHHIX (14), 


aa ede ee) CeHs 
Ga tye“ 
CsHa noe CoH C 
Sa 

CO CH,CH200CCHs CO CH2CH,0OCCsH,NO; (7) 
(Vv) (VI) 
CO CsHs 
he 
CeHa Cc 


LEDS 
CO CH2CH,00CCgH,N He, (n) 
Vil 


_ Ilo npeqsaputenbupm pesysbtatam, 2-8-oKcnsTHs-2-cbenuaunyanquon-1,3, 
B OTNMUHe OT 2-8-OKCHMeTHI-2-SbeHHIMHLaHAvOHA-1,3, AHTHKOAry/AWHOHHBIMH 
CBOHCTBaMM He OOvlayaerT. 


IKCNeEPHMeEHTAABHAA YACTH 


2-B-OKcH9STHA-2PeHHANHAaANAUOH-1,3. 50 r (0,225 mona) 
| 2-dbenusuHanynona-1,3, 47 r (0,350 mona) Kap6onata Kanua u 62 ma (0,923 
“MOJIA) STHJICHXJIOPrHypHHa HarpeBaloT Ha MaCJIAHOH OaHe mpH 140° (Temnepa- 
Typa Oann). TlonyyeHHbii KpacHbiit pacTBOp BbIJIHBaIOT B BO], BbIMaBINMi Oca- 
JIOK OTJEAIOT, MIPOMBIBaIOT PaCTBOPOM COMBI HW KpHcTamHsyroT H3 120 Ma cnup- 
ma. Berxog 42 r (70%) 2-8-oxcustun-2-cpenununganinona-1,3. Bennie Kpuctan- 

nr, T. mat. 154°. Xopomo pactBopsetca B OeH30Ne, CNUpTe, 3sTHJIaleTaTe, 
‘Wuxsopstane, xmo0podopme u a¢pupe. B KOHWeEHTPHPOBAHHOH CepHOH KHCvIOTe pac- 
“TBOpAeTCA C (HOJIeTOBOH OKpacKoN. 


Haiineno %: C 77,00; H 5,30 
CywHy.O;. Brrucneno %: C 76,68; H 5,26 


TloaKucmeHveM KpacHoro BOZHOrO *UsbTpaTa MOcMe OTJeNeHHA 2-3-OKCH- 
sTu-2-beHuMHAanAMOHA-1,3 COMAHOM KHCNOTOM MOyyeHO OOpaTHO 2,5 Ir 
‘“Hempopearupopasiiero 2-cdbeHumtnHfanmnona-1,3 (7. na. 146°), Tak aro oOmni 
BbIXOZ 2-B-oKcHSTHI-2-SeHHIMHAanAMOHa-1,3, CUHTaA Ha BOWEN B peakILHt0 
benwinHanqvon-1,3, cocTaBineT 73,5% TeopeTHueckoro. 

2-Kap6OokcumeTua-2-henuanugaugAunon-1,3 (II). 
5,32 r 2-8-oxcuaTH-2-cbeHHmMHAaHANOHAa-1,3 KuNATAT C 50 MJ AS30THOH KUCJIOTHI 

(d = 1,35) fo OKOHUAaHMA BbIeeHHA OKHCIOB a30Ta M pasOaBJIsI0OT BORON. 
OcajloK HeCKOIbKO pa3 KpHcTasM3ytoT H3 GeHs0a. Bpixoy 1,68 r (30%) 2-Kap- 
Ooxcumetus-2-cbenuinHanvona-1,3 win 2-cbeH MMH aH AMOHH(2)-yKcycHoH 
‘xucnoTE. Berbie Kpuctamni, T. nt. 214—215°, no nureparype (7%) 214--215°. 
‘Xopowio pacrBopsetcs B cnupTe, MHOKCaHe, JeAMHOH yKCyCHOH KUCuIOTe, B OH- 
KapOonaTe HaTpHsa. * 


a OO FS 


—— 


Hatigeno %: C 72,91; H 4,48 
Cy7Hy20,. Brrancneno %: C 72,85; H 4,32 


AMMOHNMeBaaA COMNb. 2,8rxKkucnotH III pacrsopsiot B 10 Mi amMua- 
‘Ka, BbINapMBaloT FOCyxa HM OCTATOK KPHCTaMMSyIOT H3 CIMpTa Cc LOOaB/IeHHeM 
supa. Brrxoy 2,1 r (75%) ammonvesoii cov. bese Kpuctanspl, T. mt. 175° 
(pas.1.). Comb xopomo pacTBopseTca B BOLe; NOAKUCeHHeM PacTBOpa BbIyedIA- 
eres o6patuo Kucenota III. 


{ Hatinzeno %: N 4,57 
, Ci7Hi;0.N. Buruncueno %: N 4,71 
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ItTuATOBH A Sup. 2,8 r KucnoTH II] wu 11,9 xnopucTroro THoHUNAal 
Kunsatat 30 MHH. H HO OxXiaKeHHH BElIMBaroT B 10 Ma. cnupta. MonyueHHEng 
pacTBop pas6aBatoT 50 MI BOLI, H BbINABLUMA OcaqoK MepeKPHCTaNM3OBbIBAIOT | 
u3 cnupta. Brixog 2,34 r (76%) sTHOBOrO supa KucmoTHI IIT. T. na. 105—106°,§ 
uTO OTBeUaeT JMTepaTypHEIM aHHbIM (104°) (17). Xopouro pacTBopsxeTcA B CHUP-¥ 
Te, OeH30e, MHOKCaHe. iy 

Anuetat-2-8-oKCH9THA-2-HPenurA HHAanAUuona~ 1,39 
(V). 2,66 r 2-8-oxcuaTun-2-cbeHuMBanquona-1,3 420 Ma yKcycHOoro aHrHypHyal 
KunATAT 30 MHH. OxsaxKqeHHbI pacTBop BbIIMBaIoT B BOY. Ilocne pasome-§ 
HMA yKCyCHOrO aHruypuga ocafoK 2 pa3a KpucTalmusyioT u3 cnupTa. Berxony 
2,93 r (77%) auetata 2-8-oxcusTHI-2-cpeHuiMHganAMoHa-1,3. berbie Kpuctan-¥ 
bl, T. Hl. 77°. XOpOulo pacTBopsAeTca B GeH30Ne, MeTaHONe, STAHOMe H MeAHOHH 
yKCycHOH KHcJOTe. 


Haiizeno -%: C 74,47; H 5,09 
CyoH3g0,. Berraucateno %: C 74,01; H 5,23 


n-Hutpo6eH30aT-2-8-OKCHOTHA-2-HPeHuAAUnAAan- 
auoua-1,3 (VI). 2,66 r (0,01 mona) 2-8-oxcustTHI-2-seHuiMAanznoHna-1,3, § 
2,04 r (0,011 Mona) n-HuTpoOeH30HNx0pugza B 20 Ma cyxoro OeH30a KMNATAT § 
5 uac. Bpmnapuine KpHCTaIbl MepeKPHCTaJIH30BbIBaIOT H3 CMeCH cHupTa c Ff 
auoKcaHoM. Bpixon 2,49 r (50%) n-HuTpoGeH30aTa 2-B-OKCHSTHI-2-cbeHHIHE- | 
qaHiuona-1,3. Benbie KpuctTamapl, T. mt. 156°. Xopowo pacTBopsetca B Nela- 
HOH yKCyCHOH KHCIOTe, MMOKCaHe, MOXO — B MeTaHOJe, 3TAHOse, SeH30e. f 


Hatizeuo %: N 3,58 
CogHy,OgN. Brruucaeno %: N 3,37 


n-AMHHOOeCH3Z0aAT 2-B-OKCHOTUN-2- PeHHAHHAAH | 
muoua-1,3 (VII). K pactsopy 4,154 r n-HuTpo6eH30ata 2-B-oKcuaTHs-2- 
tbeHuMHaHANOHAa-1,3 B 40 MA JeqAHOH yKCyCHOH KMCJIOTHI MpHOaB/AIOT WMH- 
KOBOH MIbLIM HM KMNATAT, BPeEMA OT BpeMeHH NpHOaBJIAA HOBbIC NOPUAH WMHKOBOM 
Mb, B WeioM 6,4 r. PacTBop cHauasia CTaHOBHTCA 2KeJITO-OypbIM, 3aTeM OGeciiBe- # 
yuBaetca. Ilo OKOHUaHHH peakILHM CPUA_TpAT pazOaBAIOT BOLON, Serb OcanOK | 
OTJeAIOT HM XOPOWO NpOMbIBaIoT BOZOK. Burxog 3,81 r (98%) n-amuHobeH30aTAa ff 
2-8-OKCH9STHJI-2-peHuIMHAanNoHna-1,3, T. mm. 97—100° (pa3z.). Xopowo pac- 
TBOPAeTCA B MeTaHOJIe, STAHOJIe, HE PaCTBOPAeTCA B AMUXMOp3sTaHe HM UeTHIPeX- | 
XJIOPHcTOM yrsepoye. IIpH NOBbIeHHOM TemnepaType, a Tak»Ke NOM BJIMAHHeEM 
MHHEepaJIbHbIX KMCJIOT MerKO H3MeHsAeTCA MH TemHeeT. IlepekpucTaM30BaTb He | 
ylanocb. | 


Halineno %: N 3,73 
CosHy9O4N. Baraucneno %: N 3,64 


PHKCKHH NOJIMTeXHHYeCKHH MHCTHTYT Tloctynuio 
13 I 1961 
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XHMH 41 
M. H. BATYEB, A. A. AXPEM u A. JJ. MATBEEBA 


ONTHYECKOE HCCJIEMOBAHHE KOH®OPMALLHH 
i 2-METHJI-1-OKCHU MK JIOPEKCH JISTUJIEHOKCH OB 


(ITpedcmasaeno axademuxom B. A. Ap6ysoev1m 28 XI 1960) 


_ Ilpu oxuesenun wuc-2-mern-1-BYHMIMKIOreKcaHosla NepyKcycHOlt KHcJ10- 
TOH B XMOpocopMe OHM H3 Hac (1) Ob BBIJeNeHbI [Ba PIMIMLHbIX cnupTa c 
MHC-KOHUrypalvet, a MNpH OKHCeHHM TpaHc-2-merTu-1-BHHUAMMKOreKca- 
‘Hoa — [Ba MIMIUMIHBIX CHUPTa C TpaHc-Konurypawneli (peakuuu npoTeKaioT 
© COXpaHeHHeM KOH(urypaluu MpH acuMMeTpHyeckoM eHTpe). Brio mpeqno- 
WOxKeHO, YTO B KaxKLOH ape CNUPTH pasmMuaioTcA MexKLy COO! nO mpocTpaH- 
(CTBEHHOMY TIOJIOKEHHIO OKHCHOTO WHKNa HM ABIAIOTCA [MacTepeousomMepamy, 
T. €. uTO OBI MOMyYeHBI CHeMyioulMe YeTbLIPe IMUM AHbIX cnupTa: (I) wHe- 
‘spuTpo-(2-metTuu-1-okcHiMKIOreKcHJ)-3THMeHOKCH, .,(I]) mHuc-Tpeo-(2-mertnu-1- 
(OKcuuMKNIOreKcun)-sTHMeHOKCHA, (III) TpaHc-apurpo-(2-merun-1l-oKcuuHKI0- 
Texcusl)-9THIeHOKCHA, (IV) TpaHc-Tpeo-(2-merua-1-oKcHuKNOreKcHaA)-3THIeH- 
\OKCH]: 


CHs a CH; Ere CH; 
} an eae CH — CH, Co Ser CH CHE 
xy NS AA Ps ye 
fx | i aC | » Xe 
OH OH ; OH OH 
SS 
: (1) (II) (111) (IV) 


Bce uersipe cnupTa uMeOT BeCbMa pa3/IMUHbIe TeMiepaTypbl WwaBeHHA: OHH 
W3 CMMpTOB WMc-paya uMeeT T. mu. 43—43,5°, pyro — #xuAKHH (ero T. Kun. 
89—90° (7 mm)); OAHH 43 CIMpTOB TpaHc-psya HMeeT T. WI. 75—75,5°, Apyroh — 
40,5—41°.* 

- Vccaeqopanve cnekTpoB KOMOMHALMOHHOrO pacceaHN sl CBeTA NOJIYYeHHbIX PIH- 
MIMHBIX CIHPTOB aeT BO3SMOXKHOCTh MpOAOMKUTh BbIACHeHHe BOMpoca OO UX 
CTpOeHHH. STO uccMeOBaHHe MOKasaJO, YTO THAPOKCHJIbHad rpynna y Bcex 
YeTLIPeX CIHPTOB B 2KHIKOM COCTOAHHM BKJINOUeHa B BOJOPOJHy!0 CBASb C aTO- 
MOM KHCIOpofla OKHCHOTO WHKsa: wactoTaOO—H pasmpita B novyiocky (cM. TaOu1. 1). 
_Y MByX TpaHc-H30MepoB MOIOCKa 9Ta CYHIeCTBeHHO pa3JIM4Ha: y M30Mepa C 
6oulee HU3KOH TemnepaTypoH mmaBneHuan (40,5—41°) ona y3kaa (~ 45 co“}), 
JIMIIb CO C1aObIM TO HHTeCHCHBHOCTH pa3MbIBOM ee B CTOPOHY HH3KHX 4YacTOT; 


| y u30mepa c Oovlee BLICOKOM TemnepaTypoli muiaBeHua (75—75,5°) Ona Oomee 


amuupokaa (~ 200 cm~*) M cpaBHUTeJIbHO OMMHAKOBOM WHTeCHCHBHOCTH M0 BCelt 
avupuue. STO yKaspipaeT (°) Ha Oe3ycOBHOe NpecOmaqaHHe y MepBoro 43 AByXx 
‘TPaHC-H3OMepOB BHYTPHUMOJeKYIAPHOM BOAOPOAHOH CBABH, a y Apyroro — Mexk- 
MOJIEKYAPHOH, T. €. UrO HepB ABJIAeTCA COCHMHEHHEM (IV) (ct. na. 40,5—41°), 
ipyrou — coegzunennem (III) (c T. nu. 75—75,5°). Tlo-suyqumMomy, HMeHHO 3TO 


_paswunve B THITax BOJOpOLHOK CBA3M CYylILeCTBeHHbIM o6pa30m CKa3bIBaeTCA 


B JaHHOM CJly4uae Ha pas/IMuMAX B TeMepaTypax muiaBleHua. Ecau 9THuM xe 
OOyCNOBIMBaeTCA OoubINOe pasiMuve B TeMilepaTypaxX IaBJIeHHA ABYX TvIH- 
WMHbIX CIMPTOB IMC-psAfa, TO TOra OLMH H3 9THX CHUPTOB Cc Coulee BbICOKOM 
TemMepaTypoli maBeHuA, TakKxKe B JaHHOM Cy4ae OOYCJIOBeHHOM MexKMoOJe- 
Ky JApHoHi BOJOPOAHOM CBASbIO, ABJIAeCTCA COCHHEHHEM (I) (c T. na. 43—43,5°), 
a [pyro — xxuIKHi C BHYTPUMOJIeKyJIAPHOH BOMOPOAHOM CBASbIO — CoelH- 
‘enue (II). Ontuueckue JaHHble nopTBep»xatoT 9To: y (II) c BbIcoKouacToTHON 


_CTOPOHBbI nmomocbl O— H pe3kO BbITeIAeTCH WU Tarke HeCKOJIbKO OTJIEJIEHA OT OCTAaJIb- 


| 


| * Wccneqopanue sqepHOro MarHuTHOrO pe3soHaHca 9THX vellecTB CM. B (°). 
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Ta6auua 1 
UactoTthl Kome6aHvit TH ApPOKcHMa, OKHCHOFO WukKJIa H WHKIOreKCaHOBOrO KOJIbia (B cM?) 
SSS 
PKuykoe cocTroxnHe 20% pactsop B CCl, 
ae (I) | (11) | (IIT) | (IV) (1) | (11) | (111) | (IV) 
wedle «oe JIN eee ee ee Eee 
O—H 8390—3570; | 3520—3565; |3890—3590; 3520—3565; 3541 (1*) 3525 (1*) 3542 (t*) | 3527 (41*), 


3390—3520; e) moocKa 8565 (2*) 3552 (2*) 3563 (3*) | 3550 (2*): 
ihe MOoOcKH ees 3612 (0) 3612 (0) 3613 (0) 3613 (0) 
3621 (1) 3623 (0) 3621 (0) 3626 (0): 


(@) d 
1249 (1 
—e_ [1320 38) } |252 cee ae) | 1252 (7 ae) | 1252 (1 mp) ay a 1252 (1* mp)| 1252 (5 48) | 1253 (1 mB) 
i | 


4268 (2* mB)|1265 (9* wB) | 1268 (1 mB) | 1269 (6 mB) |1269 (1 wB) | 1264 (5* mB)| 1268 (0 mB) | 1269 (4 mB) | 


jo 
wy, 744 (2 ge) | 713 (3 2B) 718 (7 mB) | 716 (8 wB) | 714 (1 aB) 715 (2 7B) 719 (4 B)} 715 (4 wB) 


1 Co cna6bIM Pa3MbIBOM B CTOPOHY HH3KHX WacTOT. 


HOM uaCTH MOMOChI y3Kai HHTeHCHBHaA MomocKa ~ 3520—3565 cm™!, yKa3bl- | 


Barolland Ha mpeoOananve y (II) BHYTpHMONeKyAAPHOH BOJOPOAHOH CBAs, B 


oTiuune oT (I), y KOoTOporo BCueyCTBHe npeoOmalaHuA MexKMOJIeKyJIApHOM Ff 
BOJOPOAHOH CBASH TAKOTO Pe3KOFO BbIJeeHHA MOZOOHOM MOMOCKM He MMeeTCA. § 
Ho B oTsMuHe OT Tpeo-H30Mepa (IV) y Tpeo-H30Mepa (II) Hu3KOU"acTOTHAad YacTb Ff 
nomockH (~ 3390—3520 cm~!) TakxKe JOCTaTOUHO HHTeHCHBHA. OTO yKasbiBaer | 


Ha TO, 4TO B 2XHAKOM cocTosHHH y (II) rpynna O—H y joBonbHo 3Hagn- 
TeJbHOH YACTH MOJIEKYJI BbICBOOO*KLaeTCA H3 BHYTPHMOJIeKyJAPHOK BOMOpOL- 
HOM CBA3H HM BCTYMaeT B M@XKMOJICKYJAPHYIO, T. €. TPeO-H30OMep TMepexOHT 
yYaCTHYHO B SPHTpO-H30Mep WIM ONH3KHH K HeMy MO MOMO%KeHHIO OKHCHOTO 
muksia. Y (1) nepexog SpHTpO-H30Mepa B TpeO-H30Mep ONTHYeCKH MOUTH He OOHAa- 
PyXKHBaeTca. 

Kak BHJHO, OCHOBHBIMH CTaOHJIM3HpyIolwluMu dakTOpaMu B paccMaTpMBae- 
MOM CJly4ae Sp HTpO-TpeO-H3OMepHH ABIAIOTCA Ba BHa BOMOPOHHIX cBa3eH. 
SHeprusA STHX CBAseH HeBeHKa (~ 3 KKawI/Moub). Tlostomy OHH OGycOBAMBAaIOT 
peskoe pa3JIHuHe SPHTPO-TpeO-H30MepOB B KPHCTaJIIM4YeCKOM COCTOAHHM UC- 
CJIELYeMbIX CIMPTOB, HO B YCJIOBHAX HalllerO 9KCHepHMeHTa (#KHAKOe cocTOR- 


Hue mpu ~ 30° y (II) u npn ~ 85° y (III); mepeoxnaxfenHoe »KuKOe cocTOR- © 


Hue mpH ~ 30° y (1) u (IV); o6nyuenne B ycIOBHaX S9KCMepuMeHTa KBaHTaMu 
cBeTa CHHeli H OIMKHEM ybTpapHoneToBoH OGmacTH) cTaOHIMsupyromlee BAMA- 
HHe BOJOPOAHHIX CBA3eH OcNabeBaeT. OLHAKO ONWKHHM NOpPALOK UM B STUX ycuO- 
BHAX COXpaHAeTCA M CrelMpMueCKHe JIA KaxkKOTO W3 MCCeyeMbIX CNMpTOB 
YepTbl HX CTPOeCHHA, KaK SPHTPO- MH TpeO-M3OMePOB, OCTAaIOTCA MpeHMyLeCTBeH - 
HBIMH. 

B 20% pacTpopax uccaeqyembix cnupToB B CCla* BayrpHmMonekyaapubie 
BOMOPOMHbIe CBA3H, KaK MpaBHJIO, He paspyuiaioTca (°); OnTHYeCKH STO NOL- 
TBepxaeTCA COXpaHeHHeM B MpexkHe OOMACTH y3KOM MOMOCKH UaCTOTHI THApPO- 
kcusia y (II) u (IV). Muorousenupie accouMHpoBaHHble NpH MOcpeycTBe MexKMO- 
N€KYAPHOH BOLOPOAHON CBASH KOMMeKcbI y (I) u (III) paspymaiotes, HO y 
HUX COXpPaHAIOTCA elle B STHX YCJIOBHAX OYEBHHO HMepHble KOMIMVIeKCEl (O1HK- 
HMM MOpALOK); NOABJAIOTCA M MOHOMepEl. OnTHYeCKH 3TO NOATBeEpxKMaeTCA UC- 
We3HOBEHHEM IMpOKOH nosochl O—H, noaBneHvem y3KOH nomocKH B OOmacTH 
~ 3540—3565 cm-! um cna6pix jyO6neToR yactror O—H orzenbupix MOJIeKY J: 
~ 3612, 3621 cm-!. YnomanytTble yskue nOOCKH ABUIAIOTCH TaKKe ayOueTaMu. 
CormacHo MpelbIYULHM Hav UccehOBaHHaM (cM. CCBINKH Ha HUX B (*)) Goutee 
BHICOKaA YaCTOTA y KaxKOFO H3 STUX [yONeTOB XapakTepu3yeT AKCHAbHbIM Fuy- 
PpoKcHJI, Oojlee HM8Kad — SKBaTOpHabHbI. Tourn y BceX H30MepoB Oovlee 
HHTeHCHBHBIe B yOneTax O—H BplcoKHe yacTOTH!, JHIUb y (II) HHTeHCHBHOCTH 
o6euX YacTOT NpuMepHO paBHEI. Bce 9TO yKa3bIBaeT Ha TO, 4TO KaxKIbIM W3 4e- 


* 
VnteHcuBHOcTH YacTOT pacTBOpOB HeCpaBHHMBI C HHTeHCHBHOCTAMH UaCTOT HcCJleqyeMbIX 
CHMPTOB B 2KHAKOM COCTOAHHH: PaCTBOPBI CHUMAJIHCb MPH 3HAYHTeNbHO OoNbuUleli JKCHOSHUMH. 
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yr 


703 (8 mB) | 702 (8 aB) 700 (1 7B) } 703 (1 mB) | 700 (4 aB) 701 (4 mB) 701 (1 mB)| 699 (4 mB) ] 


0 i 
| 


ThIPeX CNHPTOB B yCOBMAX SKcHepuMeHTa CylecTByeT B JByX KOHpOpManHax, 
| 43 KOTOpbIX OONee NpeHMMYIIeCTBEHHEIMH ABJIAIOTCA kKOHopmarnn (OGosHayeHBt 
MO HanOO/IbUIHM 3aMeCTHTeIAM — OKHCHOMY WMKy HM MeTHIbHOSI rpynme): y 
} (1) — unc-ea, y (III) u(1V) tpanc-ee; y (II) — o6e KOH@OpMallMH MpecTaBveHnbi 
MpHMepHO B paBHBIX KOJIMYeCTBaX (cM. puc. 1). 

CHEKTPe OKUCH STHMCHA OKUCHBIM WK XapakTepu3yeTca yacTOTOH mysb- 
cupyloulero KOJeOaHHA TpexuneHHOrO KoA 1269 cm-! (*). IIpumepuo taxoii 
%Ke yacToToH (B npeyenax 1264—1269 cm-!) oxucnnrit uaKaA XapakTepH3yeTca 


Pea 


(I) unc-ea 


(Il) unc-ea 
a 
——_. 


0. 4-0 


H 
i Og 
Pieri } 


ON 
/ 


ae oO” 
‘\ 


x 
rf 


, CD) tpate- 
0 (I) Tpauc-ee 2 P aa 


(sp) 
© 


(lv) TPaue-ee 


Puc. 1 


M B CileKTpax Tpeo-H30mepos (II) uw (IV); B cnekTpax spuTpo-v3omepos (I) x 
(III) sra uactoTta HecKOJIbKO NOHWKeHAa, HaXOMNTCA B mipememax 1252—1257 
em~? (cm. Ta6n. 1). CoxpaHenuve B cnekTpax Tpeo-u30MepoB OcTaGNeHHOL m0 
MHTeHCHBHOCTH 4acTOTH! ~ 1252 cm-!, a B crleKTpax SpHTPO-H3OMepoOB Oc.abvIeH- 
HOH 10 HHTeHCMBHOCTH YacTOTEI ~ 1269 cm-! yKa3bIBaeT Ha TO, YTO B yCJIOBHAX 
HalllerO SKCNepHMeHTAa 2PHTPO- H Tpeo-H30MeEpbI B HEKOTOPO!i Mepe MepexomAaT 
Apyr B Apyra. 
_ HyOnerupm xapaktep AHHH rOBOpHT O CyHeCTBOBaHHH CNUPTOB B LByX KOH- 
gopmamuax. B cnextpe (1) qyOner 1250, 1257 paspemen OBONBHO OTYETIMBO. 
B cnekTpax uccyleqyemblx cnupTos (cM. Ta6w. 1) B OOmacTH YacTOT MysBCH- 
pytoulerO KOeOaHHA OPTO-3aMellleHHOrO WMKMOreKcaHOoBoro KObEUAa (~ 700— 
720 cm7*) HaOsofjaeTca OHA JBOHHaA Oomee MHTeHCHBHAA YacTOTAa HM pyras, 
TakxKe JBOHHAA, YaCTOTA, pe3KO OCaOleHHad MO HHTeCHCHBHOCTH. CoracHo mpe- 
AbILYULMM HalliuM UccyleqoBaHusM (°) coeqHHeHuA (I) vw (II) c HHTeHCHBHDIMH 
Conee HH3KHMM YaCTOTaMH MyJIbCHpyioulero KONeOaHUA KOMbDUAa (~ 699—7038 
CM~*) HMeIOT I\HC-KOH@urypaunto, a coeguHenus (III) u (IV) c uuTencuBHO!i 
Ooulee BEICOKOH yacTOTOH sTOTO KoeOaHua (~ 713—719) — Tpanc-Kondury- 
patuio. Ocma0eHHble NO HHTCHCHBHOCTH 4aCTOTHI CBHJETEbCTBYIOT O HaJIMGHH 
MOJMecK OJHOH KOHUrypaHH B Apyro (ocoGenxo y (II)). J[potinoit xapaxtep 
PaCCMOTPeHHBIX YaCTOT yKa3bIBaeT Ha TO, YTO KaxK Abii H3 CNHPTOB B yCOBHAX 
‘SKCNeEPHMeHTA CylecTByeT B BYX KOH(*OpMallHAX, KaK 3TO OTMe¥eHO Ha puce. |. 


j Sr 14115 


CnekTpbl KOMOMHaILHOHHOrO paccesHUA CBeTa CHHMAJIHCb Ha OTCYCCTBCHHOM 
cnextporpade VCH-51 co cpequei Kamepol HM Ha cmekTporpae Xwubrepay 
£612 of pos6yxaomel cuneli muHun 4358 A pryTHolt nammpr (o6o3Ha4eHus 
[IPH MHTeHCMBHOCTAX cM. (*)). ite 

(1) muc-apuTpo-(2-mermu-1-okcHuMksoreKcum)-sTHIeHOKCHA, Av cm: | 
181 (2*), 192 (3*), 199 (2*), 263 (1**), 276 (0**), 287 (3), 303 (1), 323 (2), 
371 (2*), 387 (4*), 395 (4*), 408 (0), 452 (5), 485 (6), 509 (0), 530 (4), 539 (0), 
551 (6 mB), 566 (0), 586 (4 4B), 703 (8 aB), 714 (2 mB), 787 (7), 812 (4*), 825 (4*), 
839 (4), 861 (6), 875 (4), 895 (3*), 904 (4*), 945 (5**), 956 (5**), 982 (6*),) 
992 (2*), 1004 (7*), 1057 (8**), 1085 (5**), 11385 (6), 1144 (0);) 1 lolgey 
1181 (3 mB), 1223 (2u1), 1250 (2*), 1257 (9*), 1268 (2*n8), 1275 (1*), 1304 (2),f 
1332 (1*), 1343 (4*), 1354 (4*), 1443 (8**), 1452 (8**), 1464 (3**), 14760-(1" 9m 
2665 (3u1, nomocKa), 2853 (6*), 2863 (6*), 2899 (3*), 2912 (3*), 2930 (10%), 
2941 (10*), 2954 (3*), 2999 (4**), 3014 (4**), 3390—3570 (5; momocka c Ha- 
6opoM uacTOT Ha Heil). 

(II) uuc-rpeo-(2-meruan-1-oxcunuknorekcu)-aTHIeHOKcHA, Avem-!; 180 (2*) i 
189 (3*), 206 (2*), 264 (1**), 270(0**), 287 (3), 309 (1),, 32005), 331iaas 
371(1), 383 (4*), 394(4*), 411 (0), 455 (5), 486 (6), 509 (1), 527 (2*), § 
539 (2*), 549 (6* mp), 564 (0), 586 (5 ap), 702 (8 as), 713 (3 ap), 788 (8),% 
822 (5), 837 (6), 861 (6), 877 (4), 893 (4*), 904 (3*), 950 (5**), 961 (3**),m 
978 (6*), 992 (2*), 1005 (6*aB), 1059 (3**), 1084 (5**), 1119 (1*), 1133 (6*),@ 
1144 (0), 1159 (6), 1181 (8 aB), 1232 (2), 1252 (2* 78), 1265 (9* m1) a8); 12 foe 
1307 (2), 1332 (1*), 1342 (4*), 1353 (4*), 1443 (8**), 1451 (8**), 1465 (3**),| 
1479 (1**), 2663 (3u1, momocKa), 2853 (6*), 2863 (6*), 2902 (3*), 2915 (3*),§ 
2929 (10*), 2943 (10*), 2955 (3*), 2991 (4**), 3011 (4**), 3390—3520; 3520—|] 
3565 (5; momocKH, MpHMblKaioulHe Apyr K Apyry). | 

(III) Tpanc-sputpo-(2-metuu-1-okcMuuHksoreKcu)-3THIeHOKCHA, Av cm7t: ff 
183 (2), 189 (0), 203 (2), 230 (0), 263 (2 mB), 286 (1), 296 (3*), 306 (3*), 325 (0), | 
350 (8*), 358°(8*), 440 (6**), 448 (6**), 461 (3**), 485 (0), 559 (1) 8532(aR 
597 (2), 609 (2*), 615 (0*), 634 (0), 680 (0), 70041 as), 718.17 2B) 3777, 2ee 
796 (5*), 833 (6), 865 (6*), 878 (2*), 892 (1*), 964 (4), 980 (1*), 993 (1*);| 
1004 (1*), 1051 (2**), 1066 (4**), 1078 (2**), 1108 (2), 1134 (4), 1157 (4), § 
1183. (6*), 1213 (6*), 1229 (1), 1252 (7 me); 126051 ~e), 1274, CRs 129Se(Gs 
1311 (0), 1326 (0*), 1342 (2*);-1361 (1*),. 1441 46**), 81453 (5**)) 1463(Gee ye 
1479 (2**), 2665 (3 m, nosocKa), 2849 (6*), 2868 (6*), 2904 (3*), 2921 (3*),| 
2928 (10*), 2941 (10*), 2952 (8*), 2991 (3**), 3009 (8**), 3390—3590 (5; m0-} 
yoca ¢ HaOOpOM uacTOT Ha Heit). 

(IV) tTpauc-Tpeo-(2-meTuu-]-OKCHIMKIOreKCH1)-STHICHOKCHI, Avy:CM aie 
182 (2), 191 (0), 203 (1), 229 (0), 266 (3 4B), 286 (1), 296 (4*), 306 (4*), 320 (0), 
349 (4*), 359 (4*), 440 (6**), 448 (6**), 463 (5), 487 (0), 566 (0), 579 (5), 
593 (0), 607 (4*), 616 (4*), 634 (0), 681 (0), 703 (1 mB), 716 (8 gB), 794 (6), 
835 (6), 861 (4), 885 (4*), 896 (2*), 957 (4), 981 (0*), 990 (5*), 998 (5*), | 
1056 (3**), 1068 (Sp**), 1081 (8**), 1120 (5*), 1136 (2*), 1154. (5*), 1487.(6)s | 
1229 (4), 1252 (1ap), 1269 (628), 1275 (8), 1306 (0), 1830 (0*)s1344 433 
1357 (2*), 1436 (5**), 1449 (6**), 1465 (3**), 1478 (2**), 2663 (3m, momocka), 
2852 (6*), 2860 (6*), 2904 (4*), 2917 (3*), 2927 (10*), 2940 (10*), 2954 (3%), | 
2996 (4**), 3007 (4**), 3520—3565 (5; nonocka, mpumpiKaerT K Heli claOpiit pa3- | 
MBIB B CTOPOHY HH3KHX 4acToT). 

VWucrutyT ropiouux wcKonaembix Tloctynuo 
Axkajlemuu Hayk CCCP 29 XII 1960 
WMuctutyt oprannueckoft xumuu um, H, JI. 3enuncKoro 
Axkajlemuu Hnayk CCCP 
WMTHPOBAHHAA JIATEPATYPA 
LMWH. Has ap ome Apia Axpem, )KOX, 28, 1791 (1958), 2 x bee 


: : | 
A. A. Axpem, JIAH, 134, 354 (1960), ®M. WU. Batyes, J[AH, 28, 423 (1940 
40, 315 (1943); 47, 100 (1945). 4M.W, B aryes, A, A, Ax pem, A. I. MarsBe- | 
ee Msp, parce ece Aen 538. ‘i St Koabpayu, Cnexrppt KomMO“HalHOHHO- 
accesHHa, WJ], 5 (Rif). 3 ay lee SOAV ENG A 
117, 423 (1957). : rane ae Se ae 
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Aoxaage Akaygemun Hayr CCCP 
1961. Tom 137, Ni 5 


XHMH fl 


Need a, 


9. E. BAMHUITEMH, 10. ®. KOMEJIEB u B. UW. KOTJIAP 


O HEKOTOPbIX PE3YJIBTATAX PEHTTEHOCNEKTPAJIBHOFO 
MSY4EHHA PEPPOWEHA HW EO MPOHSBOJHbIX 


(IT pedcmaenexno axademuxom A, II, Bunoepadoesim 16 XI 1960) 


Hegasno E. M. Ilycrepopuyem u M. E. J[atkunoit (1-3) Optima paccautanpi 
OJleKYAPHbIe OPOHTLI H pacipesesenHe eKTPOHHOrO 3apaga B MOJIeKyaXx 
ajla apOMaTHYueCKuX KOMMVeKcoB. [IpezcTaBiasIO HHTepec MpOBepHTb HeKOTO- 
pble H3 BbIBOJOB TEOPpHM MyTeM MCCIeOBAHHA TOHKOM CTPyKTypbl PeHTTeHOB- 
KMX CIeKTPOB MOFIONleHHA MeTaJJIa B STHX COeAMHeHHAX. II punuNnuaibHan 
BO3MOXKHOCTb TAaKOFO HCMONb3OBAHHA PCHTTeHOCMeEKTPaJIbHbIX JAHHbIX, YKa3aH- 
“Has emule B (4), cTamja MpakTH4eCKH OCYILeCTBHMOM B MOCJIeEMHHe TOI B pesyJb- 
‘TaTe yCOBepIeHCTBOBaHHAA TeOpHH peHTTeHOBCKHX 
CleKTpOB HM pa3paOOTKH MeTOJOB pacueTa ee TOH- 
KOH cTpykTypp (®-°). 
|| QOKCNepHMeHTaJIbHLIe JaHHbIe O PeHTTeHOBCKHX 
|CieKTpax MOPIOWLeHHA MepeXOJHbIX MeTAaJIJIOB BO MHO- 
THX OHC-IMKJONeCHTAMHeCHHJIbHBIX COeCAMHEHHAX ObIM 
B OCHOBHOM novyuenpi B (19-18), B 1958 r. ToHKaA 
cTpykTypa K-cnekTpoB oriomjeHHA  x%*ele3a_ B 
Fe(CsHs)2 4 Fe (CsHs)2 Cl Oba TakxKe H3y4eHa B Halleli 

adopaTopuu *, STH JaHHble M OblIH MOMOXKeHbI HAMH 
B OCHOBY jlaibuelimmux Teoperu4ecKHX wcceqoBa- 9 10 20. 30 08 
Hui. Jia cpaBHeHua B Tex 2Ke yCOBUAX Obl MOJy- 

YeHbI PeHTTeHOBCKHe K-cneKTpbl MOTOWMeHHA Keesa Biel i MPSrrhedade tiene 
B peppo- beppuiManusax KamuA, a TakxKe B FeSQs:  cnexrpr normomenua xe- 
-7H20 wu Fe (NOs)s. OrnocuTembHoe nmosomwKeHne TlaB> esa B Fe(CsHs)2 (1) 4 
_HOTO MaKCHMyMa peHTreHOBCKHX K -ceKTpoB Morvionye- Fe(CsHs)sCl (2), 
HHA *Kele3a B H3YYeCHHbIX COCAMHEHHAX MJVIOCTpupy- 

eTCA UMpamMu, MpHBeseHHEIMH B TAO. 1. Kak BUI- 

HO, Pe3yJIbTATbI HallIHX H3MepeHHH, OTHOCAIHeECA K YeTLIPeM TlepBbIM COeHHE- 
_HMAM, XOpPOINO cOrsacyroTcA C AHTepaTypHBIMH JaHHbIMu (4), CnekTppr HccuJe- 


Ta6auna 2 


: 
, 


CoeyjuneHue FeSO,:7H,0 Hy (Fe(CN).] HK; [Fe (CN)el Fe(NO,); Fe(C;H;)2 Fe(C;H;)sC 
Sueprus, 9B 0’ 1,9 3,8 6,8 6,4 6,1 


JOBAaIHCb C MOMOMIbIO (bOKycupyrloulero peHTTeHOBCKOrO CieKTporpada Ha OTpa- 
*KeHHe M PerMCTPHpOBaUCh POTOrpaduyeckH Ip NepNeHANKyAPHOM MayeHHu 
nyuel Ha nienKy. Orpaxkatomj“it Kpuctan — KBapu, nocKocru (1340). JIn- 
HMM cpaBHenua Co Kai,2. Skcno3umua 3—6 uacos. Pexum 15 KB uw 50 ma. Od- 
(beKTHBHAA TOMMMHA normoTHTena 5 mr/cm?. 

' Ha puc. | conoctTapsenbl peHtreHoscKne A-cieKTpbl MOTVIOW[eEHHA 2Kese3a 
'B Fe (CsHs)2 u Fe (CsHs)2 Cl mocae ux HcnpaBeHHA Ha almapaTypHble HCKa- 


: * Pa6ota jomoxena na Bcecoio3Hom ¢opelllaHil MO peHTTeHOBCKOH cneKTpockomuH B Po- 
ctope-Ha-Jlony 30 niona 1959 r, 
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*KeHHA. Sfecb M0 OCH a6cIMcc OTNOXKeHbI SHEPrHH PeHTTeHOBCKUX KBAaHTOB, | 
OTCUUTHIBAEMbIe OT IIPOW3BOJbHOTO HYJA, a NO OCH OPANHAaT — BeJMYHHEI, NpO-F 
HOPUMOHAIbHbIe KOS puMeHTy MOrmomenua. Kak BUAHO, cTpyKTypa K-Kpaes § 
NOTOMLeHHA 2%Kee3a B OOOHX COeHHEHHAX BO MHOTOM aHaJIOrHuHa H CHeKTpbi § 
OTIMUAIOTCA TOJbKO XOJOM H3MeHeCHUA KOSpHIMeHTAa NOTOMeHHA B HaHOoviee Ff 
JJIHHHOBOJIHOBOH OOGslacTH Kpads. } 

Tipu pacuetTe 9kciepHMeHTaJIbHBIX KPpaeB MOTJIONLEHHA *Keesa B paccMaTpH- 
BaeMbIX KOMIVIeKCaX MbI HCXOAMIH M3 JOKa3saHHOrO HeoqHOKpaTHO (°,15,1°) f 
HpelMOO%KeHUA O BOLOPOMONOAOGOHOCTH CHCTeMEI, B KOTOPOM B ras006pasHEIXx F 
MOJIeKylaX WIM KPHCTaJIIMYeCKHX KOMMJeKcax C MpHONUSHTebHO WeHTpasb- 
HOM CHMMeTpHel MOA ABYXKETCA BLIPBAHHbIM U3 K-OOOOUKM S/IeKTPOH 3a IIpe- # 
JeaMM 3anOJIHeHHBIX O6OTO"eK MOrsonujaroulero aToMa. B 9TOM npHOmMKeHHH 
CHCTeMa CeJICKTHBHBIX JIMHHM MOTJIOMLeHHA H HeIpepbIBHbI Kpali (B COBOKYNHOCTH 
o6pa3yrollve TOHKy!O CTpyKTypy OcHOBHOrO A-Kpaad MOPIOWleHHA 3JleMeHTAa 
B CO@€AHHEHHM) MOryT ObITb paCCUHTAaHbl C MOMOMLbIO COOTHOIMeHHH 


2 
Th ay? nr? — 1 
ey TT, aes: (2) 


B KOTOPBIX €, H &5 — COOTBETCTBEHHO, 9HEPrHu nepexoga K-91eKTPOHA Ha OLHH | 
H3 Np-ypOBHel CHCTeMbI H Ha rpaHHy HelpepbIBHOTO CMeKTpa, Ty, — BBICOTA | 
n-i JIMHHM MOTIOULeHHA, Too — BbICOTa HempepbiBHoro cnekTpa, T — miupuna | 
JIMHHH MOrOWeHHA HM TpaHUIbl HempepbiBHOrO cnekTpa, Ry — nocTosHHaa 
PuyOepra, n — acdpekTHBHOe TaBHOe KBaHTOBOe YHCIO N-ypOBHA SHeprHUy, | 
a 1 — oddekTHBHEI 3apsy, K-vonv3upoBanHOoro MOrsonparoMlero aTOMa B MO- | 
jekyue. [locueqHAd 43 STHX POpMys Opluia HeaBHO NowyyeHa B (°) B pesybTaTe 
BLIBOJa, Soslee CTpororo, 4eM JaHHbIt B (*), H, KaK MOKa3ana nmpoBepKa (2%), 
XOPOIO OMpaBbIBaeT CeOA MPH pacueTe CNeKTPOB MHOFHX MOJICKYJI, B KOTOPbIX 
COXpaHAeTCA WeHTpasIbHad CHMMeTPHA NMOJIA. OHAKO MOMbITKA HeMOcpesCcTBeH- 
HOrO MpHMeHeHHA COOTHOMeHHA (2) Aa pacueta K-Kpana mOrmonjeHHa MeTaJ- | 
JMueCKOrO aTOMA B MOJIeKyJIax THMa tbeppoleHa HaTaJIKMBaeTCA Ha HEKOTOPEIe 
3aTPyMHeHHA, TaK KaK OTHOMICHHE T,/Too, MOJYYeHHOR H3 IKCIeEPpMMeHTA, OKa- 
3BIBAeTCA CYUICCTBEHHO OOJIbIe BeMUMHBI, Culelyoulet H3 cdopmywpHt (2) npH | 
yuete (1). B pamkax O1HOS/IeKTPOHHOPO MpHOMMKEHUA STOT (paKT Ka3aJOcb ecTe- 
CTBEHHbIM OODACHATh BJIMAHHEM 3IEKTPHYeCKOrO MOJIA MOJIeKyJbI (KOTOPOe B 
aHHOM CJlyuae HMeeT CHMMeTpHI0 D;q) Ha BOMOpORZoMOAOOHy10 cHcTemy, O6pa- 
3ylollyrocaA mocie K-MOHH3allHH WeHTpaJIbHOrO aTOMAa. 


Ty a6 neaia 2 


XapakTephI HempHBONMMBIX MpescTaBrenui rpynnpl D;q 


E ct! | of” Bile I sis! | si bag 
Aig 4 4 d 4 if 4 4 1 
Agog 4 1 4 —1 4 it 4 —1 
4 
Evg 2 2 cos = 2 cos 0 2 2 cos = 2 cos 0 
At 2 
Fog 2 2 cos = 2 S08 0 2 2 cos = 2 cos a 0 
Ay, 4 4 4 11 at —1 —1 
Ag, 4 1 ‘ 4 4 {|—1 |—4 —1 4 
T 4 
Ei 2 2 cos 2 cos = 0 |—2 | —2'cos —2 cos = 0 
4n 20 4 2 
Eo, 2 2 cos = 2 cos OQ |—2 | —2 cos - —2 cos — 0 


XapakTepbI BceX HeMpPHBOAUMBIX MpelcTaBenui rpynnpt Dg MoMeUleHbI B 
~TaOm. 2. Kak BUHO, HeyeTHbIe MpelcTaBMeHuA 3TOM rpynmbl OcymecTBAAOTCA 
‘MmpeoOpasoBaHuem WecTHMepHoro Oa3Hca. OTO O3HayaeT, 4TO B MOWIe paccmaTpH- 
“BaeMOH CHMMeTPHH WMeeT MeCTO yBeH¥eHHe MO WlecTH 4HCa COCTOAHHH, Ha 
‘KOTOpbIe MOMKeT 3aXBaTHIBATbCH| BbIPBAHHBIH B mpomecce K-nornoujeHua 
_1s-3JIEKTPOH, M10 CpaBHeHHI0 C TpeMA P-COCTOAHUAMH BOMOPOMONOMOOHON cucTeMBI 
‘B TOIAX WHOM CHMMeTPHH WIM B OTCYTCTBHe BHellHero noua. 

_ Ecum paccrosnue Mexyy STHMH ypoBHAMH Maso (M0 cpaBHeHuio c WIMpH- 
HOH K-COCTOAHUA NOTiomlaromlero aToMa), TO 3a C4¥eT STOTO MOXKHO OKULATb 
AByKkpaTHoro yBenMyeHHA OTHOCH- 
/TeCJIbHOH HHTCHCHBHOCTH JIMHMH ce- 
JIEKTHBHOTO PeHTIeHOBCKOrO TOrJio- 
IeHHA WeHTpambHOrO aTOMAa B MOJIe- 
“Kyslax paccMaTpMBaemoro Tuma 10 
‘CpaBHeHHIO C TeMH MOJIeKyJIaMH, B 
‘lose KOTOpBIX yMOMAHYTOe «pa3MHO- 
“KeHHe» ypoBHeli He uMeeT mecta. Ilo 
‘Mepe yBeJIHUeHHA CTemeHH HOHHOCTH 
‘CHI CBA3H B  MOveKyax Tuna 
e (CsHs)2 4 yBenM4eHHA Hap axKeH- 
OCTH NOJIA, JeHCTByrollero Ha LeH- 
TPaJIbHbI ATOM, JOJKHO BO3pacTaTb 
paccTOAHue Mey ypOBHAMH 9HEp- 
THH, 3aXBaTbIBaIOlluMu |s-31eKTPOH 
B mponecce K-norsoujeHua, a BMecTe 
C 9THM JOJDKHa pacTH WIMpHHa CeleK- 
THBHBIX MON0c MormomeHuaA. Hanpo- ’ 
“THB, HHTCHCHBHOCTb 3TUX MOC AON- Puc, 2, PacueT TOHKOM CTPyKTYypbI peHTreHos- 
! cKOroO K-cnextpa NOrJIOWleHHA *Kee3a = B 
*%KHa TIPH 3STOM YObIBaTb, HU, HalipH- Fe(Cs5Hs)2. )Kupnasd IMHUA — 9KCMepHMeHTadb- 
Mep, Ji TaKUX IIPAKTHYeCCKH HOH- waa KpHBaxH; TOHKHe JIHHHH — JIHHHH CeJeK- 
HbIX COeMHHeEHHH, Kak Mn (CsHs)2, THBHOFO MOMIOWeHHA H HeMpepbIBHBIH Kpai; 
oua WoumKHAa yKe HECYILECTBEHHO 5 alae moJloca MOPIOWIeEHHA, CBASAHHAA 
TlepeCXOJOM 1 s-31eKTPpOHOB Ha MOJI€KYJIAPHbIe 
OTJHYATbCA OT BeIHYHHbI, NOMCYH- yoogun sHeprun; TOUKAaMH MOMeveHa CyMMapHasl 
‘THIBaeMOH 10 cbopmyvie (2). AHaIH3 ‘teoperuueckaa KpuBad normomenus, o6s3an- 
-BCcero HMerollerocny B HacTOAlee Bpe- Hah MOPOWeHHIO «SKCHTOHHOTOY THMa 
‘MA 9KCIeEpHMeHTaJIbHOrO MaTepHa- 
Na MO{TBepxKAaeT CipaBeVIHBOCTb 9THX 3aKJNOYeHHH. Tlostomy mpH 
pacueTe TOHKOM CTPyKTYypbI CNeKTpOB MOTVIONeHHA MeTaJJIa B OMC-LHKI0- 
‘MeHTAMeHWIbHBIX KOMMIeKCaX C THMNHYHO KOBAaJICHTHbIMH CBA3AMM (Ta- 
KHX, HampuMep, KaK dbeppoueH) MbI NpHHHMaJIH, 4TO yBeIMYeHHe OTHO- 
CHTCJIbHOM HHTCHCHBHOCTH JIMHHM CeIeKTHBHOrFO MOPJOULeHHA OIH3KO K MaK- 
CHMaJIbHOMy *. B 3ToM cCJlyyae pacueT CneKTpa H OnpeyeeHve 9HepreTHuecKHX 
-KOHCTAHT, OTHOCALLHXCA K MOTMOMLaeMOMYy aTOMY, B TaKHX MOJIeKyJIaX MO2KeT 
‘OBIT OCYIMeCTBIeH 6e3 OCOOEIX 3aTpyqHeHHi. Ha puc. 2 u 3 mpescTaBsenbl pe- 
3YJbTaTbI MpOBeseHHOrTO TaKHM OOpa30M pacueTa peHTrenoBcKOro K-cneKTpa 
MOTIOWIeHHA 2%KeNesa B MOueKyax Fe(CsHs)2** nu Fe(CsHs)2 Cl. Kak Buguo, 
OHH HaXxOJATCA B XOPOLIeM COraCHH C JaHHbIMH, MOJIy4eHHbIMH TeOpeTHueCKU 
oe 
id ed 3apAOB, COCpesOTOUeHHbIe Ha aTOMAX 2KesIe3a, B OOOMX UCCJe- 
JOBAHHBIX KOMIJIeKCaX OKa3aJIHCb MpakTHuecKH (B Npesesax TOUHOCTH MX Onpe- 


* JIM OL€HKH MOrpellIHOCTH, KOTOPpad MOXKeT ObITh BHECEHA B Pe3y/bTATHI pacueTa BCNeL- 
CTBHE HeJOCTaTOUHO TOUHOTO 3HaHHA BeAMYHHEI NONpaBouHoro Kosppuventa B opmysie (2), 
3aMeTHM, UTO OTKOHeHHE STO BEHYHHEI OT BLIOpaHHOrO HaMH 3HayeHHA (1Ba) Ha50% MoxKeT 
MpHBecTH MpH MpOuX paBHBIX yCJIOBHAX K YBeMHYeHHIO BLIYHCIEHHOFO 3apsAfa Ha aTOMe 2KeJIE3a 
B MOJIeKysle ceppoteHa HUIb Ha 15%, ; 

** B MOMeHT MOJPOTOBKH K MeyaTH HaCcTOAMeH paOoTH MOABHJacb CTaTHsA (16), B KOTOPOH Cye- 
‘HaHa aHaJlOrvyHad MOMbITKa pacueTa peHTreHoBcKkoro K-Kpas NOrsomleHHs wKese3a B ceppore- 
He, TloslyueHHoro B paGore (13), Kak moKa3aa mpopepka, STOT pacueT ommMGouen, 
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jleleHHA TO PeHTTeHOBCKUM CreKTpaM) COBNAaLaioul4MU Apyr c Apyrom u G.1H3 
KuMu K -+ 0,7, a 4Ba [pyrux MapaMeTpa, XapakTepH3ytolluxX COCTOAHHE NOT0- 
arolero aTOMa B coequHeHHH, n = 1,75, [ = 11,2 3B. STO o3HayaeT, uTO, 
HaripHMep, 110 CpaBHeHMI0 C PeHTTeHOBCKMM CrieKTpOM xesIe3a B KsFe (CN)s (q’ =§ 
=n—1=1;n=1,7 ul =7,5 98) B cmexTpax deppolena HanOouee cy- 
II[@CTBCHHbI€C H3MeCHeCHUA TpeTepMeBaeT WMPHHAa CeJIeEKTHBHBIX NOMOC Normoue-§ 
HHA, KOTOpad BOspacTaeT MOUTH Ha 50% 3a CUeT PaCHIMPeHHA KOHEYHOTO YPOBHAR 
pleexoya (boTossekTpoHa B MOJIeKysle. Kak M Cieq0Ba0 OXKNaTb Ha OCHO- 

BaHHH TEOPeTHYCCKHX PaCueTOB, B peHT-| 
PeHOBCKUX CII€KTPaxX MOTOUeHHA Me-j 
Tajlia B apOMaTH4eCKHX KOMMMJeKcax , 
Hapaly c cepHel mosoc normoujeHHa 
«3KCHTOHHOFO» THMa, HaGwOMaeTcs TaK- | 
2Ke JlOCTaTOUHO HHTeHCHBHAA Tovloca, § 
o6a3aHHaA CBOMM Tl0sjBJIeHHeM flepe- 
xOaM 1s-9IeKTPOHOB TOrmousarouyero F 
aTOMa HarpyMly MOJIe€KyJIAPHBIX ypOB- 
Heli COOTBeTCTBy1olleH cuMMeTpHH. ILn- 
pHa 3THX NOOC XOpoWo corsacyerca 
C TEM, YerO MOXKHO ORKUMAaTb Ha OCHO- | 
BaHHM aHaJiv3a JaHHbx (1) 06 sHepruu 
COOTBETCTBYIONLHX MOJICKYJIAPHbIX Op- 
ONT KOMNJI€KCOB, a HX OTHOCHTesIbHaA 
HHTCHCHBHOCTb H3MeHAeTCA IPH Tepexo- 
ye OT CleKTpa 2*Kelesa BeppoLene K | 


Puc.3,PacueT TOHKOM CTpyKTYPbI peHTTeHO- 


Eckoro K-cnekTpa morsiomenusd x«Ke- CNeKTPy, OTHOCAULEMyCAH K KaTHOHY. B 
nesa B Fe(CsHs)oCl, OGosnauenua te xe, Gb2ppHUNHHH OHA Ha 5% Gombe, 4eM 
uTO M Ha pu, 2. HHTCHCMBHOCTbh MOJIeKYJAPHOH MOMOCHI 
B CleKTpe *Keslesa B HeliTpasIbHOH MO- | 
jekyue. 


ABTOpbI BbIpaxkaioT OarojapHoctb B. B. BoesogcKomy 3a wHTepec K pa- 
OoTe HM TpefocTaBeHHe BeulecTB JIA HCCMeqOBaHHA. 


VWuctuty?t Heoprannueckoh xHMHM 
Cu6upeKxoro oTzenenua Akagzemun nayK CCCP 


VucTuTyT reoxuMuu M aHawIHTHYeCKOH XHMHM Ilocrynuao 
um, B, HW, Bepxagcxoro 7 XI 1966 
Axajlemunu Hayk CCCP 


OjyecckuH memarornuecKHi HHCTHTYT 
um, K. JJ. Ymuncxoro 
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FJoxnaygn Akafemun nayx CCCP 
1961. Tom 137, Ne 5 


3 . 


XHMH 9 


Akayemuk H. JI. KHYHSAHL wu 10. A. YEBYPKOB 


|} 0 CAYYAE MPOABJIEHUA NCEBAOPAJIOUHbIX CBOMCTB 
| TPH®TOPMETHJIbHOH FPYNNOA, CBASAHHOM C ATOMOM 
. YIJIEPOJA 


; 

> 

Kak u3BecTHO, MepdTopankusbHand rpyrma OGalaeT CHJIbHbIM CpOJCTBOM 

K 5JIeKTpOHy H ee BIMAHHE Ha XapaKTep MOJIeKYJIbI BO MHOFHX CJITy4asX MO?KHO 
cpaBHuHuTh C BJIMAHHeM raoreHoB. HanOosiee 3aMeTHEI 3TH CBOLCTBa y TpudTOp- 
| age rpyMMmbl, YTO corsacyeTcaA Cc ee BbICOKON IIEKTPOOTPHILaTeJIbHOCTbIO 
Xcr, 2,9—3,3), KOTOpad Je@KHT MeKLyY IICKTPOOTPHHAaTeMbHOCTAMH (pTOpa 
Fr 4,0) u xmopa (yc) 3,0). 

: ead Kora TpHTOpMeTHIbHaA Tpynna BefeT ceOa NOMOOHO rasonyy, 
Pigoue H3BeCTHBI Ha TIpHMepax Nep*TOpaKHJbHbIX MPOWSBOLHBIX 3JIEMCHTOB: 
ie), LiX*), Mg; Zn, Cd (*); Si); P, As, Sb (,°); S @); J @°) nap. Han6onee 
MMNMYHBIM TIPHMepOM ABJIAeCTCA THAPOH3 TAaKMX COeMMHEHHU, MpHuem TpUudpTop- 
€THJIbHaA Ppyila wacTO KOJIMYeCTBEHHO JIMMHHUpyeTcA B Bue PTOpopopma 

(CF, ), —9 + nH,O > nCF3H + 9(OH),,. 


Topa3fqo MeHee H3y4eHbI Te CJyYaH, KOTa MceBOraslONHbIMH CBOLCTBaMH 
OulayaeT NepdTopaKWJIbHad rpynna, CBASaHHas cC aTOMOM yrulepoya. Tlowanyi, 

J[MHCTBEHHOH JOCTOBepHOH peakiHel MOAOGHOrO posa ABIAeTCA ramOPopMeHHbIi 
‘/pacnay nepdropKetouon("!). OfHaKO U3BeCTHEI COC HHEHHA, B KOTOpbIX CFs-rpymi- 
Ma, BONpeKH OXKHaHHAM, HE MpOABMAeT MCeBLOTaIOMHbIX CBOHCTB, KaK, Ha- 
Tipumep, B TpHpTOpyKcycHOH KucwoTe. 

BesleycTBve OosIbIeH SJIEKTPOOTPHUaTebHOCTH dTOpa, NO cpaBHeHUIO C 
XJIOPOM, TPUPTOPMeTHIbHAA rpyrina Oovlee SeKTPOPUIbHa, YeEM TPHXJIOPMeTHJIb- 
Has, OHaKO TpHTOpyKcycHad KHCMOTa ycTOM4HBa K HarpeBaHuio HM He NOsBep- 
TaeTca ranopopMeHHomy pacriajly. 
| EctecTBeHHbIM OObACHeHHeM STOO *akTa ABAeTCH CHJIbHOE 3/1eKTPOHOCTA- 
_TuBaromlee JelicTBHe 3 aTOMOB dbTOpa, HaMHOTO MipeBbililaloujee anasIOrH4HOoe 
‘fleHicTBHe xlOpa, BCJIeECTBMe “ero CTAHOBHTCA BO3MO2KHBIM CONpsAxKeHHe Kap- 
OOHHIbHOM rpymnbl c aTOMaMu dTOopa H ympouHeHHe C—C-cBa3H B TpHpTOp- 
-ykKcycHou KycsioTe (A). 

Takum 06pa30M, HaKOMJIeHHe CHJIDHBIX SJICKTPOOTPHIaTeIbHbIX 3aMeCTHTEe- 
JieH Mp yruiepOfHOM aTOMe B yKCyCHOH KHCJIOTe MpHBOLHT BHavasIe K yMeHb- 
‘WIeHHIO npounocru C—C-cBa3u, a B jla/ibHelilieM K ee yMpOuHeHHIO 3a CueT «06- 
‘paTHoii nomsapusarun» KapOOHHJIbHOFO KUCOpoa. Cka3aHHoe HJIJIOCTpupyerca 
‘TaKxKe IPpHMepOM HeOObuHOM YCTOMYMBOCTH JMTOPHUTpOyKCyCHOH KHCJOTHI 


(?) “ (B). 


’ 


ad i Aer Get 
ei eyall 
“¢ ¢£C-On >N=—C4C-On 
“d vo a 
(a) (B) 


Bo3MOxKHOCTh «OOpaTHOH NOMApH3aluH» KapOOHHJIbHOrO KUCOpOfla, Ka- 
3aJl0Cb Obl, MPOTHBOPeuHT OOMIENPHHATHIM B3rvIAaM Ha erO peakILMOHHy10 CIO- 
COOHOCTh, OMHAKO NOMbITKH paCCMOTPeHHA pHa peakUHi C STOM TOUKH 3peHuaA 
MOTYT OKa3aTbCA BeCbMa IJIOMOTBOPHBIMH. B KauecTBe WJIOCTpalMu COLWeM- 
CA Ha u3BecTHyIO peakunto IlepKosa ('*) noyYeHuA BHHHJOBbIX supoOB coc- 
(pOpHOH KUCOTHI, MeXaHH3M KOTOPOH MOXKHO TpaKTOBaTb K&K HYKJeOUJIbHyIO 
aTaKy CBOOOMHOM IeKTPOHHOM Mapbl aToMa cpocopa Ha MOMOXKUTebHO 3apsA- 
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*KeHHDI (BCueNCTBHe «<OOpaTHOM MONApHsauHH») ATOM KHCIOpOAa KapOoHHJ 
HOH IPpyntibl 


OR ) 

az 5+ es i #3 

elec ane — ~PLOXR — = Ci +CCl,=CH—O—P(OR), +R 
OR 


WIM B3aMMOMelCTBHe TPpHXJOPHHTPO3OMeTaHa C TPHSTHMOCHUTOM, NPHBOAALL 
K TIOJIyYeHMIO MpOW3BOZHOTO AUxXMOppopMoKcHMa Ce) 


OR 
16) 
6° b+ IN eS ~ 
A eres o ae Sh Or Raat C} + CCL=N—O—PiOR), +h 
OR 


Heyasno\ crenana monbitKa OObACHUTb C STON we TOUKH 3peHHA peak 


NOJYYCHUA TPUXJOPBHHHAANKHIaMHHOB W3 AMasIKHNaMusOB TpHxXJOpyKCyCHO 
KuCOTEI (15 ) 


He ie + ,| -(Rip—— 0) ; 

© en, Lea eet, Soe CCl CAO™ PR at CCL=CCI—NR; 
a 

Ilpu u3syyeHHH (TOpHpOBaHHBIX B-OKCHKHCNOT Hamu Opi HaliqeH HOBbIM if 
YeTKHH TIPpHMep MpOABJeCHHA NCeBOTaNOUAHbIX CBOHCTB TpHpTOPpMeTHJIbHOK 
rpynnbl, CBA3aHHOM C aTOMOM yruepoga. IIpu mupom3e KaJIHeBEIX CONeH B, B- 
QUTpHpTopMeTH-B-oKcunponnoHoBon (I) u B-TpudTOpMeTHs-B-OKCHMAaCJIAHON 
(II) KucOT NpONCXOLUT SMMMHUpOBaHHe TpUTOpMeTHAbHOK HW KapOOKCHJIBHOW 

rpynn MW OOpasyloTcA COOTBeTCTBYIOIMe KeTOHMI: TpudTOpaleTOH M alleTOH. 


oO 
a 


& TARY ES, Cr’? C—cH,+ co; 
On OH 
I R=CFs; I] R=CHs. 

CrelHaIbHOMy HCCleOBaHHIO MOBeprocb BbIACHeHHe CyAbObl TpudTop- 
METHJIbHOrO aHHOHA, KOTOpbIH MOr JIMOO TepATb HOH (TOpa, MpeBpallaAch B 
AupTopKkapOeH Mu Janee B TerpadropsTujieH 

CFs CF,:-++F; 2CF,:— CF, =CFo, 
mvO0 pearHpOBaTb C NOWy4YaIONLMMCA alleTOHOM Cc O6pa30BaHHem dTopodopma 
CF; + RH— CF3sH + R. 

Oxasalocb, uTO TpudTOpMeTubHad Tpynma npakTMYeCKH KOJIHYeCTBEHHO 
ampeBpamlaeTca BO dTopodopm. 

Ilpu muponuse KanveBoi conv oKcuKucaoTH | HaOmofanoch MU Apyroe Ha- 
MpaBJIeHve peaKUHH, a HMeHHO, C BEIXON0M 30% nomyuasca B,8-2uTpudropme- 
THJI-B-MpOmHOMakTOH (III), cBoiicTBa KOTOporo OLIIH H3y4eHbI HaMH pauee (?°) 


GP )GF Chi COOK a teh Ges 7 cen 
OH O--cO 
IIpeqcTapia0cb MHTepeCHbIM HCCeOBaTh Take nopeseHve TpudTopMe- 
THIbHOK Ppynbl B COAX B,3-HTpudTOpMetrusaKpHoBon (IV) u B-TpudoTop- 
MeTHJIKpOTOHOBOH (V) KHCJIOT. 
IIpH mMpouHse KaIMeBol comu B,B-QUTPpupTOpMeTHAAKpHAOBOM KHCOTHI Obl 
imoyueH ee propanrugpuy (VI), uqentupunupopanunii B Buse aHnauga (VII) 


CgH;NH> 


200° 
(CF 3)g9C=CH—COOK ——> (CF,),C=CH—COF (CF3),C=CH—CON HC,H, 
(IV) (V1) (Vil) 


IIpu TepMuyecKOM pa3Ox%KeHHH KasHeBoli com B-TpudbTOpMeTHAKPOTOHO- 
‘BOM KHCJIOTHI Obi BbIeeH C HeOOJIbIIMM BbIXOJOM TOJIBKO TpuTopus06yTHeH 
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Takum o6pa30M, TpuTOpMeTHAbHad rpynma, CBAIAaHHaA C yrvepofoM BK 
BTOPOM BaJICHTHOM COCTOAHHH, HEMOJBWXKHAa aHaJIOrHYHO «BHHHJIbHOMy» XJIOpy 
YTO TakxKe MOXKHO paCCMaTPpHBaTb KaK MIpOABeHHe e10 MCeBAOraONAHbIy 


CBOHCTB. 
QIKcnepHYMeHTAMAbBHAA WACTH 


Tlonyuenve KanuneBHX cone KucaoT. Conn serkg 
nOowyuaH HeliTpamvsallHen KUCIOT HEOOMbUIMM M3ObITKOM Cyxoro OuKkapOonaTa 
C MOCJIELYIONLMM BbICYIIMBAaHHeM Ha BO3yxe HM NepeKpUCTaMIM3alMeH 3 NOLP 
XOjaueroO pacTBopuTeiA. CBolicTBa NOJyYeHHIX COsleH NpHBeseHbI B TAaON. 2) 

Tatunna 29 


Ananu3, % 


PacTBOpHTevIb 
CoeazuHeuve wiA Tepekpuc- Tem, °C 
TaNAIM3 aun Haig. BBIMHC. ff 
GE epee ee Ha 182 te ie: ee 
SY sre xomoyy 43 é : 
I /o—CH2—COOK eTunanerana F 40,93 43,19 
cs du 
CF; 
I >C—CH,—COOK To xe 156160 (pasaar.) 
GH; OH 
CF; 
IV >C=CH—COOK A6c. muoKcan 168 
CF, 
CF; 
V cC=CH—COOK Kak I 236—238 C 24,22 24,40) 
CH H 0,44 0,414 
3 
CF; , CFs 
~ 300 K 
C = CH — COOK -——> G= CH: 
ve Ye 
CH3 CH3 
(V) (VITI) 


| 
TepmMuueckoe pa3snu0KxeHHe conedw. IIuponn3 cyxux co- 


Jie MpOM3BOAMWICA HarpeBaHHeM HX B KOIOe H3 MMpekca Ha MeTasMueCKOM 
Gane. II]poxykTI peak COOupaJHCb B JIOBYINKY, OXaxKMaemy1o AH6O 0 —78°, | 
amu6o 0 —110°C. Sarem ra3bl OTTOHAHCb OT BICOKOKHMAMeH mpakuHH Ha 
KonoHKe TloqOumbHaka. OctaToK dpakWHOHHpOBasIcA Ha OOBIMHOM KOJIOHKE. | 
[Iuponus cone B BakKyyMe MpOW3BOAHICA B CTeEKIAHHOM MpHOope Ha WMdax. | 
Cob NOMellalacb B IpOOMPKy, KOTOPad 3aTeM COeMHAMACh C NOBYWIKON, CHa6- 
2KCHHOH KpaHoOM JIA OTKAUKH CHCTeMBI. IIpu RocTHKeHHM BakyyMa 0,05 MM pT, CT. 
KpaH 3aKpbIBaJICA, JIOBYINKa OXJlaxKalacb %KHIKHM a30TOM HM MpOM3BORHICH 
nupoH3. Ilo OKOHYaHHM peakIMM MpOsyKTh! pasfeismHcb, KaK B oOnpite |. 
PesybTaTbl NMpOH3a come mpHBeseHH! B Ta6n. 1. 

Moctynuso ; 

5 X 1960 
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Jloxnxagn Akafwemun nayrx CCCP 
1961. Tom 137, Ne 5 


XHMHA 


H. M. HA3APOBA u_ JI. X. ®PEAJJINH 


; TEPMHYECKOE AJIKHJIMPOBAHHE WHKJIOPTEKCAHA OJIEODHHAMH 
Now TABJIEHHEM 


‘ 
} 
; | (ITpedcmaeazexno axademuxom A.\A. Baaandunoim 11 XI 1960) 


| AnkunMpoBaHve apoMaTH4eCKHX, HOPMAJIbHbIX HY M30MapacuHOBbIX yrvie- 
Bees OepHHaMH SABJIANOCb MpesMeTOM MHOrHXxX UccueqoBanni. YKa- 
| 3aHHbIM MyTb CHHTe3a H30MapaPHHOBbIX H XUpHOapOMaTuYeCKUX yrwJeBoLo- 
poqoB Hawien ceOe WHpoKoe NMpoOMbllieHHoe MpyMeHeHHe. B oTaHuHe OT 
STOrO, AaJIKHHpOBaHHe BaxKHOTO KNacca WHKJONapapuHOBbIX YyIreBOLOpOAOB 
O HaCTOAMero BPeMeHH OCTaeTCA NOUTH COBCeEM HeH3yUeHHbIM. 

Ilatiuc nu Mnatbes (1) uccnefopamv asKUsMpOBaHHe MeTHJMHKONeHTaHa B 
Mpucytetsuu 100% H,SO, u HF 6yrunenamu, us06yrunenom, menTenom-l u 
pyrumu osiedbunamn. IIpouecce npotekad O4e€Hb CIOHKHO, WH MPORAYKTHI psAmMoro 
pHcoequHeHHA OedHHOB He ObIIN NomyyeHb!. O HaMUHA Mpotecca aJiKHJMpo- 
aHHWA MOXKHO OBIJIO CYAHTb, JIMIUb IPHHHMad BO BHAMAHVe BO3MOXKHBIe IIpOMe- 
yTOUHbIe peak, — H30MepH3allulo OOpasyloulerocsa ANaNKUJUNKJONeHTAaHa B 
WuaNKNAUUKOreKcaH HW MUrpallHlo aKMJIbHBIX rpynu. Mamejasues c KysneBbim 
‘(?) uMamegosoi (*) ankuMpoBadH MeTHJ-, STHJI- H M3ONPONHJMNKJOreKCaHEl Ipo- 
TIMJIeHOM HW OyTHJIeHOM B MpucytcTBHH H,SQO,. [Ipu stom Oblin BbIeeHbI 3aMe- 
IeCHHbIe WNUK JOreKkCaHbl C OOKOBBIMH aJIKHJIbHbIMH PpylNaMH, COOTEETCTBYIOULUMH 
B3ATOMy OvlepuHy. Ognako HesaMellleHHble WHKJOreKCaH HM UWMKJIONeHTAaH B 
‘STHX YCJIOBHAX He SEARO Rae HW MOHOAJIKUJIMMKIaHbl TaAKHM WyTeM He 
YyAanoch NoOyuHTD. 

B HactToset padote BrepBble OCymlecTBJICHO TIpAMOe AaJIKHJIMpOBaHHe ILHK- 
NOTeKcaHa STHJICEHOM, MpONHIeHOM H M300yTHJICHOM TMpH MOBbILIeCHHbIX TeMIe- 
|) paTypax HW flaBmeHuaAx. Bpifenenbl U OXapakTepH3OBaHbl OCHOBHbIe IIpOyKTbl 

peakWuu, U3y4eHO BIMAHMe pANa (akTOpOB Ha xXOJ Mporecca. 


QIKCMeEPHMeEHTANBHAA YWACTH 


ONBITHI MpOBOANIHCh Ha yCTaHOBKe MpOTONHOrO THNAa, NOAOOHON ONMCaHHOH 
"panee (*). Tlapnenve B peakTope co3yaBaslocb pearupytouleH CMecbiO, MOaBaB- 
‘Welicsa 43 CMeCHTeA Np H NOMOMIH KUAKOCTHOTO Hacoca. Bpeaxtop o6temom 120m 
I3arpyxamocb 50 ma Cas(PO.)2 u 70 ma capcopospix uvepenkos usu 120 ma 
“Kycoukos kBapua. Iluknorekcauw umes: T. Kun. 80,3°, 1705 1,4266 u d? 07752. 


Tlomyuenupie KaTau3arTbl bpakIMOHMpOBasHcb Ha pets San KOJIOHKe. 
OJHOpOmHEIe (bpakIHH OT HECKOJIbKHX OMBITOB COeAMHAJIHCb BMecTe MH MOJBep- 
rasucb UccueqOBaHMIO. OTAeNeHHe MPUMMeCH HeMPeeJIbHbIX MH BbIeeHHe apoMa- 
THYCCKHX YIVIeBOJOPOAOB MpOH3BOANMOCh WyTeM XpOMaTOrpadupoBaHHa Ha 
cusuKkarese. CrpyKTypa NOJYYeCHHBIX AFKHIUMKIOreKCaHOB Onpeleiaach mpe- 
BpalleHweM UX MyTeM ferHApMpOBaHHA Ha KaTasUsaTOpe PtiGr(20% «Pt) 
fipu 300° B coorsercTByolie apomMaTH4ecKHe yrseBOOpOAb HU OKUCeHHeM 
“MOCJIEMHHX B KMCJIOTHI. 
| ANKUAMUpOBaHHe 3TH aeHOM. B onpitax mpn 200 u 450 ato. 
_ Japnenua (450°) BsaTbIii B peaKI{HIo STHeH NOTMOTHICA MOHOCTHIO, a mpH 100 
-at™. — na 90%. Ilocme yaneHua WwuKNOreKcCaHa M3 aJIKHaTa BbIJeAJIMCb 
-ppaxuan: I — monosTusuuKnorekcana (T. Kum. 129—131°), I] — ausTunuuk- 
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norexcana (tT. Kun. 170—185°) u BpIUeKUMauHA OcTaToK, puc. 1. Tocne ocBoF 
6oxwKeHUA OT HenpemembHEIX U3 30 Ma *pakuun I Opino nomyseHo 27 MI m1po# 
mykta c n% 1,4323 u d2° 0,7857. To (°) AA STHUIMKNOreKcaHa: T. KUM. 131,78 
n® 1,4378, d2° 0,7879. Tlocue ero AeruspupoBanua M NoceLyroule4ro XpOMaTO 
rpaupoBpanua Ob BEIeteH sTHIGeHs0 Cc n2 1,4957, d% 0,8660. Ilo (5) aaah 
gTHGeHs0na n° 1,4959, d=» 0,8670. Oxucienuem m0 YabmMaHy H3 Hero Oxia : 
noyuena GeHs0fiHad KucNoTa c T. m1. 122,5°. |) 
Tlocue yqanenua v3 cpakunn I] nempeyenpuprx (28%) OHa MOHOCTHIO nepe-+ 
rHaacb mpu 172—175° u umena-n%9 1,4415, d2° 0,8013. Orn cBolicTBa O1uskHy 
K CBOHCTBAM H3OMepHBIX AMSTHIMMKIOreKcaHoB. Ilocne JeruqpupoBaHua uM n0-f 
culewyrouero XpOMaTOrpadupoBaHHA 3 KaTaM3aTa Oplia BbIeleHa y3kanh 
bpakuua yraepogopoyos (80%), ¢ T. Kun. 178—180°/740 mM, n#  1,4918.9 
d;° 0,8613. Srv cBolictBa COOTBeTCTBYIOT H30MepaM ANaTHIGeH3OAa (°). Ha xpo-§ 
MaTOrpaMMe NOJyYeHHOTO MOTHIOeHsONAay 

(c WHOyTHICeGallHHaTOM B Ka¥eCTBe HOCH-| 
us Tein) OblwiH OOHapyxKeHb! 7Ba nuKka. Jn: § 
9THIOeH3ON OBIT OKHCeH m0 (°) BcMeCh 


ce (bTaIeBbIX KHCJIOT, H3 KOTOPOH, NOJIbSyACb 
440 pa3JIHYHOH pacTBOpHMOCTbIO HX B ropsuer: 
Boye (*), ObWIH BbILeeHbI HHIMBHLyauJib- | 
10 HbI€ KHCJIOTHI: O-cpTaeBan, u30-(pTaneBan 
H TepedTayieBat — B BeCOBLIX COOTHOIIE- | 
10 nuax |: 1,6: 8. IIpu sosronKe o-ns0mepa | 
80 OOpasoBaIHcb HYrOsbuaTHIe KPHCTAadJVIbI 


20 40 60 000% aHTupuya. 
B OnTHMAaJIbHBIX yCJIOBHAX (OMIT 3) H3 
Puc. 1, Kpvpad dpaKUMOHMpOBaHHA 953 rp pgaToro B peaKIMiO HHKOrekcaHa 
alkuiaTa onbita Ne 3 

BosBpaTunocb 212 r. Kpome paxkuuii | 

MOHO- H J[HSTHJIIMKOreKcaHa, COCTaBIA- 

fOLLMX OCHOBHYIO 4acTb aKkuaTa (50 u 20% cOOTBeTCTBeHHO), BbIZeIA- | 
fOCb TakxKe HeOoubwioe KONHYeCTBO (3,2%) MerKOKHMAILHX MpOLyKTOB 
(c T. KH. 0 75°) KpeKHHra HW AMMepH3allHH ONe*uHA, HAMH He HCCeOBaHHBIX. 
OcTaslibHaA WaCTb aIKWaTa MPpMXOANTCA Ha JOMIO MpOMexKYTOUHBIX :pakuuii 
(85—125° u 135—170°) u BricoKOKunslero ocTaTKa. OcTaToK, 75% KoTOporo 
pacnpeenHi0ch Mexkyy ppakuMAamH: T. KUM. 185—220°, n2 1,4570, d2° 0,8262 u 


T. Kum. 220—250°, n° 1,4640, d® 0,8393, no-BuzuMomy, mpelctaBasaeT coon 
CM€Cb NOJIMSTHIMMKIOTeKcaHos. Bonbite3 Tab. | cofepxanocb 11% Hemnpe- 
KebHbIX YIeBOLOPOAOB, OOMbUIaA YaCTh KOTOPLIX NPHXOLMMACh Ha NpOMexky- 


Ta6émnuwa 1 


YcNOBHA OMMbITOB * Conepkanue BE alKusate, 
Bpixoy ca ie 
he . asikKHgata 
is HKJIO- cKopoc 
Japsenue | rekcaH: RUHL See ib, Be a octets 

aTM. oTHseH, | HHA cMecH, ILHKJIO- WuKsIO- | . 
MO... MJI/MHH. rekcaHa rekcaHa i 
i 100 fa3,,(0) 1,6 89 34 14 26 
2 | 200 3,0 0,3 225 46 pest ogee 
a 200 Dit) a) 240 o4 20: 20 
4 4950 un) (0) 355 230 30 — — 
9 200 ‘pe? ‘lege 150 | 34 16 32 
6 200 a 20) 0,6 176 28 9 44 
7 200 Dical one 220 a 16 38 
8 200 4,4 ane 230 41 20 26. 


*1— 6 npesognauch c Ca,(PO,).: 7.8 B FECT E 
ne eats NEO gars NpHcyTCTBUH KBapla, 
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Hble Ppakunu W ocTaTOK. Dpaxwua MOHOSTUMMMKNOFeKcaHa Cofepxaa 3,4 %.,. 
@pakuna WusTHIMMKNOreKcana 13% HenpesebHLIX yrieBOMOposoB, npupona 
OTOPHIX He H3yuaacb. 

: } Vis ta6n. 1 BugHo (onbitet Benucb mpu 450°), ro npu yBennueHnuu KOHIeH- 
JAIMH STHIeHa B HCXOQHOM CMECH BBIXO MOHOSTHIMMKIOTeKCaHa CHMDKAJCA, 
‘BbIXO] BHIMeKUMALLerO OCTaTKa BOspacTtan. [lono6Hoe xe TelicTBue OKa3bIBaeT 

fCHbINeHHe OOBEMHOM CKOpOCTH mponycKkaHHsa cMecH. 


/ 


Ta6nmuma 2 


Conepx anne 


YCAOBHA OMbITOB Grae i GHKMAOTS, bec. 
; | neHb Burxog f ies 
NoNe T-pa, ee Beanie asikKuslaTa 
pe apse- | WuKsorek- cKOpocTb HHA apa, eens Focnane 
Hue, CaH: oe- | mponyc-. | onedu- 5? Kulu KO! ra 
aTM. @uH, MO. | KAHHA CMe-| Ha, % rekcaua 
cH,, uac-? 
ANKUAUpOBaHHe mnpomwnuAeHOM 
i) 450 | 200 ete! 4,60 32 96 28 Di 
10 450 | 200 Ball 4,45 30 dS 4A A5 
14 900 | 450 3,0 A 20 70 206 31 56 
I, 500 |} 450 5,0 1,45 70 180 53 34 
ANKUIHUpPOBaHHe H3060yTHACHOM 
13 450 | 200 1,9 shall — 85 39 35 
14 450 | 450 3,0 ey — 180 44 38 
15 450 | 450 Dinh 4,34 34 150 42 38 


ANKMANpOBaHHe Tponusaenom. I[Ipumensanach nponnsen-npo-~ 
HOBan dpakuuA, cofepxapuian 13% mpomana. M3 tTa6m. 2 Bugzno, uto 
ipu 200 aTM. creneHb mpespalienua mponunena (30%) u BbIxog amKusata 
93—96%) 3HauHTebHO HMxKe, 4YeM c 9THIIeHOM. IIpu 450 atm. u 500° 
TelleHb MpeBpallleHHA MpOMmneHa WH BbIXOA alKNNaTa Bo3pocaH. M3 anknu- 
[aTOB pa3rOHKOH BbIJeNAIHCb: MerKOKHMAWaAd dpakuua I mpoxyKToB Kpe- 
tmHra, dpakuua II c tT. kum. 150—157° nu octatox. Iocne orzenenus 
fenpefenbubix (5%) cpaxuua II umena: np 1,4370, di? 0,7929. Ho (*) ans 
i-riponusmuKsorekcana; tT. Kum. 156,72°, n> 1,4370, dz 0,7936. Tocae 
leruppuporanuz ua Pt/C pasronKoH mu xpomMaTorpadupoBaHnem GbiJi 
sbiesieH mpomyxt (48%) c T. Kun. 158,2 —158,5°, np 1,4903, dz? 0,8612. 
To (5) yas H-nponuiGen3ona: 1. Kum. 159,22°, np 1,4920 dj? 0,8620. V3 
XeTaTKa pa3rOHKOH HM XpoMaTorpadMpoBaHveM Ha CHJIMKaresie Obl BbI,eIeH 
yruieponopon c tT. Kun. 209—211°/739 mm, nZ 1,4481, dy? 0,8102, Bec 
KOoTOporo cocTaBul mpHmMepHo 30% oT Beca ocTaTKa. OTH cBOlicTBa OM3KH 
« cCBOMCTBaM H-A-ponmMmuuKaorekcana. IIo (’) gua 1,2-u30mepa: T. Kun. 
214,7 — 215°, np 1,4510, dy’ 0,8188, a naa 1,4-us0mepa: tpanc—vt. Kum. 
0°, ne 1,4440,"d? 0,8030; nuc—r. kun. 221°, nb 1,4480, dP 0,8138 (°). 

VWs cpapHenun pé3yibTatoB onpirop 9 u 11 Ha KBapue uw 10 u 12 Ha 
La; (PO,), BHAHO, 4TO B MpucytTcTBuH docdara cofsepxanNe MOHONpouM.- 
IMKslOreKcaHa B aJIKHslaTe BbIlle, a J\M- MH MOMH3aMeUleHHOrO HMx«Ke. 

OnbITH! C H306yTHeHOM MpOBOAMAMCb B NpHCyTCTBHH KBapia. Crenenb 
apeppaleHuA u300yTHIeHa Oblia HMKe, 4eM TIponMena. M3 amKkumata pas3- 
POHKOM Obla BbIeneHa Ppakuua c T. Kun. 168—183°. Tloce oTZeneHuA OT 
HenpeyebHEIX (OpomHoe uncio 11—12) u pasroHKH u3 Hee Obl NOyueH yruie- 
BO0L0por, (57%) c T. kum. 171—172°/742 mm , n° 1,4393, d?°0,7942. Tlo (@) ans 
ugo6yTHnuuKnOreKkcana T. kun. 171,32°, n% 1,4386, d2° 0,7952. 

; Bra6. 3 mpHBeseHbI KOHCTAHTHI yIvieBOJOpOAOB HOpMasIbHOrO HM H30-CTpoe- 
HU, B3ATHIe u3 (°) H nOsyueHHbIe Hamu. M3 TaOz. 3 BHAHO, YTO KOHCTAHTHI MO y- 
4eHHOrO MponumGeH301a GAu3KH K KOHCTaHTaM yrseBoyopoza C HOpMasbHOlt 
: GPA) 


Ta6muua 3 | 


YrseBpoqopospl 
Ct >-cH-cH,—ch, 456,72 0,7936 | 41,4370 9 
CH enc 154,56 0,8022 | 1,4400% 
: 455—156 0,7929 | 41,4370 } 
CH Scat, nonyuen. HamMn 
€_ rence, 159,22 0,8620 | 14,4920 } 
CH; } 
<i 152,39 0,8618 | 1,4915 J 
<< * 158,2—158,5 0,8612 | 1,4903 § 
aH7, nonyyeH. HaMy., 
oe ae chiecn-cn ae 
Ca Sener 214,7—215,0 0/8188) *9e7eee 
220 0,8030 | 1,4440 | 
CH,—CH— H,C—<X H >—CH;—CH,—CH,, ‘ +s 
ees ee 24 0,8138 | 1,4480 | 
Dra nonren 209—211 (739 wm)| 0,6102 | 1.4481 
- 
Pa cd | 
CH, 171,32 0,7952 | 41,4386 | 
C—CHs 
; CO a 174,59 0,827 | 14,4469 
CH; 
CH cate noayuen. Hamu 474—172 (742 mm) | 0,7942 | 41,4393 


OOKOBOM embio. KOHCTaHTbI MOyYeHHOTO OyTHAMMKNOreKcaHa OM3KH K KOH- 
CTaHTaM W306yTHINHKNIOreKcana. Takum OOpa30M, B OOOMX Cily4anX WMKJIO-), 
TeKcaH, NO-BUAMMOMY, IpHCOeMHAeTCA K KpalHHeMy HeHacbIujeHHOMy C-aTOMy} 


onepuna: 
<u> + CH,=CH-CH, —> CH >—ct,-cl Cy 
Ch, 
Hs | 
ca + CH=C¢ 7 Hy—CH—CH, 
Ch, 


B oTaMuNe OT STOFO, IPH KHCIOTHOM aJIKWIMpOBaHHM MeTHJILMKOreKcaHa MpoO- 
NHJ€HOM ObIWI TOyYeH MeTHAMZONponuANHKNOreKcan (3), T. €. WMKIaH TpH-] 
COCIMHACTCH K CpeHeMy HeHACHILeHHOMy C-aTomy oOvecpHHa: 


CH cH, + CH,=CH-CH, —* cHeHe—< 4 > 


CH; 


Mucrutyrt opranwueckoit xumun TloctrynHuo 
uM. H. JI, 3enuucKoro 1 XI 1960 
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XHMH# 


Unen-Koppecnonyent AH CCCP P. X. ®PEMJVJINHA, ©. T. MAPTHPOCSAH 
HW aKkayemuk A. H. HECMESAHOB 


NPHCOEIMHEHHE TPHXJIOPBPOMMETAHA K COEXHHEHHAM 
CTPOEHHA R(C,H;).ECH = CH, (rage R = C,H;, CH;; E = Sn, Si, C) 
B nocneqHHe Togbl NOApOOHO M3yyeHLI NeperpyMNMpOBKU panuKaOB B 


‘pactsope c 1,2-murpalme denna OT OMHOTO aTOMa yrsepoya K Apyromy (co., 
Hanpumep, (1)) mo cxeme 


CsHsCRiR2CHR; — CRiRxCHR;CsHs, 
; Ri = CHs, Ar; Re=CHs, Ar; Rs ="H, CHs. 


Anasormunad neperpynnuposka c 1,2-murpawueit tbeHua OT aTOMa MeTas- 
Jia K aTOMy yrviepofwa HeH3BeCTHAa. 


i 


_ Hacrosmas pa6ora nocesujena usyaenuro cnoco6uocTu K neperpynmupoBKe 
B pacTBOpe paslukaJIOB CTpOeHHA 
(CsHs)3 SnCHCHsCCls, (CeHs)3 SiCHCH»CCl3, (CgH5)2 CCHCH2CCls. 


CHs3 


C sToH Welbio H3y4eHO NpHcOeqHHeHHe TpPHXJOpOpoMMeTaHa K BHHHJITpH- 
ceHWJIcTaHHaHy *, BHHMITpHdenwicunany ** xu 3,3-nudeHniOyTeny-1 ***. 
3,3-J,udenus6yTex- 1 u30paH AWA HcceMOBaHHA BCBA3H Cc ero GobIeH ocTyn- 
HOCTbIO TO CpaBHeHHIO C BHHWJITpPHdeHHJIMeTaHOM. 

TlpucoequHeHve TpuxXNOpOpOMMeTaHa K BHHUJITpHeHHICTaHHaHy HM BHHMI- 
TpHenusICHaHy HAeT OUeHb JIeErKO H C NOYTH KOJIMYECTBEHHBIM BbIXOOM OOpa- 
SyIOoTCA HeneperpylnnhpOBaHHble MWpOLyKTbI WpHcoeqMHeHHA MO Cxeme 


Bz,0, 
(CsH5)3 ECH = CH: + BrCCls —— (CsHs)s ECHBrCH2CCls. 


Crpoenve MOJy4eHHbIX COeqHHeEHHH MOATBepxKaelcA OTCYTCTBHeM CBA3H 
E—Br **** (orpunaTeibHaa mpo6a c AgNOs ugp.), aTak»xKe OTHOWeHHeM MOJy- 
WeHHBIX AYKTOB K JleHCTBHIO CNHPTOBOH melOuH. OoBOOpraHHyeckoe Coe- 
JWMHeHve He THpouH3yeTca, a MpeTepneBaeT MerHs{poOpomupoBaHue 10 CxemMe 


KOH 
(CsHs)s SnCHBrCH3;CCls a HG (CeHs5)z3 SiGH = CHCClg. 


KpemHeopraHHueckoe COeAHHeHHe, Kak H CJleqOBaIO OMRULATh LIA a-rasouy- 
aikHsicuaHa (°), HHepTHO K JeHCTBHIO CNHPTOBOH WeO“H Mp KOMHaTHOH 


Temmepatype. 


* KpaTkKo coo6meno (7) 0 nomyyeHHH nmpofyKTa NpHCoeqHHeHHA TpHXOpOpoMMeTaHa K 
BHHHJITPHITHJICTAHHAHY, CTPOeHHe afjlyKTa He HCCJeqOBAaHO, 

** Onucano (3) mpHcoequHeHHe xXJJopodopma H ueTbIPeXXJIOpHCTOrO yriepofa K BHHHVI- 
TpHpenucHany; MpH 3TOM MOsyYeHBI coemHHeHHA cTpoeHHt (CeHs5)sSi(CH2)2CCls x 
(CeHs)3SiCHCICH2CCls. 

| *** TomouHTHuecKoe NpHcoemHHenHe H-OyTHJIMepKanTaHa HM THOYKCYCHOM KHCJOTHI K 3,3-qu- 
qbenui6yTeny-1 mpHBo_uT K HeneperpynnupOBaHHbIM MpOAYKTaM, MpHCOeMMHeHHe H-MaCJAHOTO 
allberuja TeveT ¢ neperpyNMHpoBKOH B MnpoMexyTOUHO OOpasyiollemcA pauKase Cc 1,2-murpa- 
vel, cdenuvia (4), a3 
| **** B cylyuae HaCTYMJIeHHA NeperpyiMHPOBKH MOXKHO ObWIO O*KHaTh OOpas0BaHHsA. COeLH- 
“HeHHH CTpoeHust (CeHs)2E BrCH(CsHs)CH2CCls, 
‘9 WAH, 7. 137, Ne 5 1129 


[IpucoequHeHHe TpHxXOpOpomMeTaHa K 3,3-quenus6yTeHy-I ngeT c Tpy- 
nom. Ilocne 20-uacoporo KHNAYeHHA PeaKIMOHHOH CMeCH TIpH MHOTOKpaTHOM 
yoOapsenuu nepekucu 66% ucxoHOrO AMeHUOyTeHa BepHY0Cb B HEH3MeHEH- 
HOM Buje. [aBHbIM MpOAyKTOM peaKIMH ABJIAeTCH HempeebHOe COeqHHeHHe 
cocrapa Ci7HisCls. [pu o30HomH3e 9TOTO CcOeqMHeEHHA NOJyyeH opMasbye- 
TM H KeTOH cocTaBa CisHisClsO, Aapuinit 2,4-,MHUTpopeHHITHApasoH COCTaBa) 
Ce2Hi;-ClsNsO4. B coryuae, ec H3y4¥aeMad peakUHA TeYeT Oe3 Neperpynmupos- 
KH, MOXKHO OKHLaTb OOpasoBanHe HeMmpesesIbHOrTO COeMMHEHHA cTpoeHua | 


Han II: 
GGle 


7 
(CeHs)2 C (CHs) CH = CHCCIs,’ (CoHs)a C (CH) C = CHy. 
I II 


B cayyae TeveHHA peakUHH C TeperpyinnHpOBKOH MOXKHO O*KULAaTb o6pa- 
30BaHHA coeqHHeHHH III uan IV: 


CH» = C (CsHs) CH (CsHs) CH2CCls, CH3 — C = C — CHe — CCl 


YE \ 
CsHs C3Hs 
Ill lV 


TIpupemzeHHble BbIIe JaHHble, XapakTepH3ylolluve NOyYeHHOe COeAMHeHHE, | 
COBMECTHMbI TOJIbKO c copmyon III. 

CoequHenua I u IV He moryT O6ycJIOBHTb OOpas0BaHHe *opMaIbferuya u 
yKa3aHHOrO KeTOHA Mp O30HOH3e. OOpas0BaHhe coequHeHHA I] KpahHe Mavo- 
BepOATHO, TaK KaK nOTpeOoBa0 Obl mpHcoemHHeHuA CCls-payquKana, BonpeKu 
M3BeCTHBIM IIpaBHslaM OpveHTaiHH. Kpome Toro, coeyuHenue II, xoTa uw cnoco6- 
HO OOpa30BaTb (hOMasbyeruvy WH KeTOH cocTaBa CisHisClsO mpH o30HONH3e, OL- 
HakO NOJIy4eHHBI B 3TOM CJy4¥ae KeTOH HMes Obl cTpoeHHe (CeHs)2xC(CHs)- | 
COCCls wu, cleqOBaTenbHO, He MOF ObI WaTb 2,4-7HHUTpOdeHHTHApasoH cocTa- 
Ba CosHi,ClsNaO4, Tak Kak H3BecTHO (°), TO KaPOOHHJIbHbIe COCAHHEHHA, MMEIO- 


| 
ujve rpynnupoBKy CClsC = O, np B3savMOseHCTBHH C JHHUTpPOdeHHIrHApasu- 
HOM B IIpHCYTCTBHH CepHOli KHCJIOTHI alOT THU pa3s0Hbl, He COfep2xKamlve xopa. 
O6pasoBanue BemlectBa III B npomecce H3yyaemOlt peakILHH MOxKeT OpITb 
oncadoO CxemMoH 


CH3C (CsHs)o Chait ae Ge + CGis =. CH 3C (CgHs)2 CHCH.CCl, —— >. 


| a8 neperpyt- 
BrCl, Bee 


CCl, + HBr -+ CHy = C (CgHs) CH (CeH5) CHyCCly <— i 
CHC (CsHs) CH (CgHs) CH2CCl, —! 


OJHOBpeMeHHO C BemlecTBOM II] c He6ObIHM BEIXOZOM nowlyueH mmpeeib- 
HbIH ayKT, CTpoeHHe KOTOpOrO He UuCCeqOBaHO. TakHM O6pa3soMm, B CpaBHH- 
MBIX YCJIOBHAX paNKasbl cTpoeHua (CsHs)sECHCHe2CCls (E = Sn, Si) ue |} 
neperpynnupoBasWcb, a pafluKasbl cTpoeHusn (Cé6eHs)exC(CHs) CHCHeCCls 
neperpynnmupopaincb. BosmoxHOK NpHuHHOH sTOTO pa3smM4unA MOXKeT ObITH | 
MOO MeHbINAaA CTaOWIbHOCTh payuKasos Tuna (Cs6Hs)2 ECH (CeHs) CHeCCls 
MO CpaBHeHHIO C HCXOJHBIMHM pasuKasiamu (C6Hs)s ECHCHe2CCls, 60 aTompl 
OJ1OBa MH KPeCMHHA MeHee CNOCOOHHI NepelaBaTb BJIMAHHe, CO3aBaemoe HaJIMUH- 
€M HeYeTHOTO 31€KTPOHA y COCefHerO yruiepomHOrO aToMa, deHHbHOU rpynne. 


IKCNTCPHMCHTANbHAA YAETH 


IIpHcoeqnunenuve TPHXNOpG6poMMeTaHA K BHHH G- 
TpUPeHHAcTAaHHAHY B NpucyTCTBHH nepeKucH OeLH- 
30H 4a. Pactsop 9,42 r (0,025 mona) BunuaTpudbenuicranHana (nojy4eH- 
Horo no (*), 10 r Tpuxsop6pommerana u 0,15 r mepeKHCH OeH30HJIa HarpeBaJii 
Ha BOJAHOH OaHe pH Temnepatype 80° B TeyeHne 7 vac. 3a 9TO BPeMA K peak- — 
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}DHHOMy pacTBopy Obivlio npHOaBseHo eute 0,15 r nepekucu GeHsonua B 10 Tr 
{{xopOpommerana. Ilocne oTroHku H36bITKa TPHXMOpOpomMMeraHa ocrTaeTca 
#3 © ryctToro Macyla, 43 KOTOporo pacTBOpeHHeM B aOCOJIOTHOM CIIupTe H Ox- 
WKqeHvem Jo —40° Bplfenen y, y, y-TpHxso0p-«-OpomnponustTpudenucran- 
#iB Buse KpHCTaNOB CT. Nt. 58—60°, BErxog 13,5 r (94% or Teopun); nocne 
WeKPUCTaIMIM38aHH M3 cnupta T. mu. 61—62°. 


Hatigzeno %: C 43,76; 43,58; H 3,15; 3,20 
Cy,;HygSnClgBr. Brraucaeno %: C 44,02; Selo 


| IloyueHHoe coequHeHve He pearupyer Cc PropHcTbiM KaHeM, HHTpaToM Ce- 
ypa, a Takwe He OOpasyeT KOMMIeKCHOrO COeHHEHHA C NHPHAMHOM. 
B3sauMOJeuHCTBHe Y, y, YTPHXATOpP-a-6pomuponius- 
HPeHHACTAHHAHA CoO meno4ubw. K pactBopy 4,80 r (0,008 
MA) ‘Y,V,Y-TpHXJop-2-6pomnponuaTpudennsicranHana B 120 ma 9THIOBOrO 
apTa, oxlaxyeHHomy Jo 0°, npH6apeno 0,45 r (0,008 mona) ekoro Ka 
6 Ma 9THNOBOrO cnupTa. PeakWHOHHy!0 CMeCb OCTABHJIN Ha HOUb Ip KOMHAT- 
4 Temmepatype. IIpu 9ToM mpomlia nomad HeliTpanu3anua. Boman KpH- 
WII ‘Y,Y,Y-TpHXsopmponen-l-naTrpudenuscraHHaHa, KOTOpble moce JBy- 
aTHOM MepeKpUCTausaluMH W3 cnupTa HMerM T. MI. 132°. Bprxog 3,35 r 
1% oT Teopun) 


Hatizeno %: C 50/33; 50,31; H 3,41; -3,41; Sn 23,73; 23,72 
Ca,Hy7SnCls. Baraucmeno %: C 50,90; like fo) 28 Sn 24,00 


WipuHcoequnHeHuHe TPHXAOPpOpoMMeTAHA K BHHAI- 
MHGPeHHACHMAHY B NPHCYTCTBUH NepeKucH GeH- 
uaa. Pactsop 7,15 r (0,025 mona) BHHHITpHeHHscHaHa (MosyyeHHOoro 
_(§)), 10 r TpHxaop6pommetana u 0,15 r nepekucu OeH30Ha HarpeBamu Ha 
IAHOM OaHe mpu 80° B TeyeHHe 7 4ac. 3a 3TO BpeMA K PeaKILMOHHOMy pacTBOopy 
JIO 1pHOaBseHo euse 0,15 r nepekucn Sex30ua B10 F TpHxOpOpomMerTana. 
Tlocne oTTOHKH H36bITKAa TPUXOpOpomMerTauHa NoswyyeHo 11,9 r Maca, KOTO- 
2 XOpollo pacTBopsetca B 2dpupe Hu OeH30Ne. Iloce KpuCcTaIM3alHH 3 
apta nomyyeHo 11,3 r (94,1% of Teopun) y,y,y-TpHxXJOp-a-6pomnponHsTpH- 
HuICHNaHa c T. nu. 98—102°. Ilocne BropH4Hol nepeKpHcTamM3allHH U3 
apta T. ma. 102—103°. 

Hatimeno %: C 52,09; 52,00; H 3,72; 3,71; Si 5,87; 5,72; Hal 38,43; 38,69 
HygSiClsBr. Bprruncneno %: C 52,03; Ee: 74% Sind 45 Hal 38,39 


IlonyueHHoe coeyqHHeHHe He pearupyeT C pacTBOPOM HHTpaTa cepeOpay.a 
koKe oCTaeTCH Oe3 H3MeHeEHHA IPH TelCTBHH. CIMpTOBO WeN0UH B TeyeHHe 
yac. MpH KOMHAaTHOM Temmepatype. 

3,3-Tudenun6ytTeu- 1. Cuute3 ocymlectBieH 10 H3BeCcTHOH cxeme (*) 
lOMyKT MMex KoHCcTaHTHI: T. Kun. 92—94° npu | MM, n® 1,5770; n% 1,5790; 
'1,0106. Hatizeno MR 68,49. BesrncnenHo gana CeHieF? MR 68,42, 
aTepatypHble Jauupie (*): T. kun. 111—115° mpu 1,5 mM, nB 1,5780. PactBop 
9 r 3,3-qudenus6yTena-! B 100 r uerpipexxsopHcToro yrueposa Np oxsia- 
[eHHM JIbxoM HacpiulaiH 6% o30HOM B TeyeHHe 3 uac. Ilocme npHOaBeHns 
bl B BAKYYyMe OTOFHAH YeTHIPeXXJIOPHCTHIH yrulepok, Mocse Yero OSOHH Obit 
310%KeH HarpepaHHeM Ha KHMAULeEH BOAAHOM Oane. OKcTparHpoBaHuem 3pi- 
iM nomy4eHo 2,1 r (84% oT TeopHH) 4,%-AupeHHJMpomvoalbserusa CT. KM. 
1—113° npu | wm, n° 1,5820; d2°1,0810. Hatigeno MR 64,85. Berancaeno 1s 
sHuOF, MR 64,25. To mutepatypHeim anHbim (°) T. KUM. &,o%-qMceHH.1- 
lonMoasbyeruga 111—113° npu 1 mM, n? 1,5800. M3 Bognoro cox nosyyeHo 


‘MeJOHOBOE MpovsBomHoe c T. ru. 189°, He Maroulee empeccun Temmepatypbi 


re 


* B orsmune OT NpONncH NOyueHHbI mMOCie pasO*wKeHHA KCAHTOFeHaTa NPOLYKT Obl Noj- 
OrHyT, Ges npesBapuTebHOH NeperoHKH, HarpeBaHnHio C 5% BOAHOH WeOUbIO B TeYeHHe 2 yac. 
ile TeperOHKH MpOAyKTa OnepaunA OCOpaGoTKH WeTOUbIO MOBTOPeHa, NPH 9TOM MoOyyeH 3,3- 
tbenu6yten-1 c BpIxofom 72,5% oT Teopuu (m0 nponucn 50,7% or TeopHn). 
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NAaBJCHHA B CMCC C JUMeOHOBLIM MpOW3BOAHBIM dopMabyeruya., ITAM 
TBEpKLaeTCA CTpoeHMe ucxo_Horo 3,3-qMdpeHnNOyTeHa-l. 

BsaumozetictTBue TPUXNOpG6pommeTaHa Cc 3,3- 
peHun6ytTeHom-1 °B MpuCcyTCTBUNM TepeKHCH 6 
30uua. Pacrsop 257 (0,12 mona) 3,3-qupenun6yTena-1, 100 r TpuxsopOpoy 
rana u 0,4 r nepekuicn OeH30H1a KMNATHIM B TeyeHHe 20 4ac.; Yepes KaK, 
3 uaca npHOapnaun no 0,4 r nepexucu Oensouna. Bcero 3a 20 yac. mf 
6aBeHo 3 r nepekucu. Uepes 15--20 MMH. OT Ha¥ana HarpeBaHuA 
ynHaeTcA BbieneHHe OpomucToro Bogopoxa. Ilo okoHYaHMM peaKIMH cM 
pla IPpOMbITa pacTBOPOM COfbI, 3aTeEM BOLOM M BbICyINeHa Hay CyIbPpaToM 
HUA, H3ObITOK TpHXxsopOpomMMetaHa oTorHaH. IleperoHKou ocTaTKa nowy4e 

JT paxuua. 92—94° (1mm), 15 r, n° 1,5770 (ucxogHoe BellecTBO). 

II] @paxuua. 94—180° (1 mm), 10,5 r. 

MOCTATOK ts: as : pele 

Tlocne BropuuHoi reperonKu I] d@pakuun npu | Mm nomyyeHo:’ © 

I mpakuna. 92—95°, 1,5 -r, n? 1,5770. c 

I] mpaxuus. 95—142°; 0,5 r. 

II] mpaxuusa. 142—150°, 6,5 r. 

TV dpaxuus. 160—170°, -1 r. 

Octatok | r. 

Tlocue Bropwunolt meperonku II] @pakunu nosyyeno 4,5 r 5,5,5-Tpuxsic 
2,3-qucenuinentena-1, T. Kun. 142—142,5° npu 1 mM, n° 1,5935; d2° 1,24 
Haitzeno MR 88,74. BarancneHo 21a CizHi;ClsaF2 MR 87,64. 

Kak oka3aJl aHasIv3, MOJIYYeHHOe BeMLeECTBO COMepxKHT He3HadHTeJIbH} 
MpHmecb MpeeibHoro Opomusa. 


Hatyeno %: C 61,50; H.4,65; Hal 34,04 
CyHisCls. Bpraucteno %: C 62,69; H 4,64; Hal 32,66 


Pactsop 2,6 r 5,5,5-Tpuxop-2,3-a4udenuinentena-1 B 100 r ueTpIpexx 
pHcToro yrviepoa Mp OXiaxKeHHH JIbOM Hacbiulamu 6% O80HOM B TeueH 
4 uac. Iloce npHOaBienua Boxbl CCl, ororHaH B Bakyyme. O30HH], pa3ui0 
HarpeBaHveM Ha KUMAeH BOMAHOM OaHe. OKcTparupoBiHvem 3c*upom Now 
yeHo 2,3 r (88,5% TeopuHH) OenbIx KpucTasoB c T. nat. 105°. | 


Hatiyeno %: C 58,77; 58,42: H 4,06; 4,09; Cl 32,67; 32°77 
Cy6Hy3ClgO. Brruncuieno %: C.58,65; H 4,00; C1324 (1 


OTH KpHCTab Cc 2,4-.MHUTpoeHHIrHspasHHom OO6pa3y1oT 2,4 HHA TpoeHH 
rygpa3sou c T. nt. 161° (a3 cnupta). 


Haiigeno %: C 51,71; 51,94; H 3,55; SPOS ING MOR Os 77 
CogHy7NaCl3O4. Brrancaeno %: C 52,03; Tdvosoos N 11,03 


V3 BoLHoro C0. MOyYeHO AUMeLOHOBOe MpOMsBosHoe CT. nt. 189°, He ga 
ilee JempeccuH TemMepaTypbl W1aBJIeHHA B CMeCH C JHMeJOHOBIM MpOH3BC 
HEIM opMaJbyerusa. ) 


M3 @paxuuu IV pacrsopenvem B HeOObUIOM KOuIMYeCTBe Scpupa HW OXWa2K) 
HHeM NOJYYeHbI KPHCTAJVJIbI MpeAebHOrO NpoAyKTa IpHcoesquHeHUA CT. MI. 10! 


“Haiizeno %: C 50,60; 50,36; H 4,02; 4,04; Hal 45,85; 45,73 
CyrHisClsBr. Brruncneno %: C 50,22; eS 9G: Hal 45,83 


Toerynnsio 
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XHMH A 
M. 9. XOPJIMHA u B: H. KOCT 
MOJINTHUECKASA H30MEPH3AUH A 2-BPOM-3,3-MUXJIOPBYTEHA-1 


(ITpedcmasaexno axademuxom A. H. Hecmennosoim 23 XI 1960) 


Kak Oplvio MoKa3aHo paHee, 2-Opom-3+3,3-TpHxJopmporeH focme HeKOTO- 
°O0 HHAYKUMOHHOrO NepHoa HJM Mp OCBellleHHM y.-c). CBeTOM H30Mepu3yer- 
B 3-6pom-1,1,2- -TpAxopmporen- 1. STo npeBpamlenue Gri.io0° HCTONKOBaHO KaK 
ByJIbTaT TOMONUTHYeCKO neperpynmupoBKH (!). 

B faHHow padote Oblia UccmefoBaHa cMocoOHOCTh K H30MepH3alluH 
pos, 3-fuXOpOytTeHa-1, KOTOpbIH Obl MoJyyeH m0 cxeme, 


CHsCCl. — CH,CHBr © —— *CH;CCLCH - — - CHp, 


; Br, 
: CH3CClz — CH = CHa ecoom CH3CCl,CHBr — CH,Br, 


CHsCCl,z — CBrH — CH,Br ei 2 CH;CClCBr == CH). 


‘IlpwH crosHHH HJM MpH ocBelleHHH y-(). CBeTOM OOpa3ell cOoemHHeHHs 
HsCCl,CBr = CH, usomepusyetca Bp CH,CCl = CCl—CH,Br, xoroppili ¢ 
OMOYeBHHOH OOpa3syer MpousBoyHOe, He cOsepxKallee OpoMa, BbIeseHHoe 
Buje NuKpata. JlaHHad H30MepH3allHaA MOxKeT ObITb ONNMCaHa Cxemoli (A), 
OmHe aHasJIOrHuHOH cxeme meperpynmuposKH 2-dpom-3, 3, 3-Tpuxmopmpo- 
‘Ha Cy: 


CH3CCl2 — CBr = CHa ais CH, CCl =.cBr — CH.Br; 


lleperpyilu poBKka 


CH;CCl,CBr — CH2Br = CH,CC] — CCIBr —CH,Br, (A) 
GH,CC! —-CCIBr —CH,Br + CH,CC] = CCl —-CH,Br ++ Br a-T. a. 


Jjo6apseHue YHApOXHHOHa MpensAtcTByer TakoH M30MepH3auuH. [log 
iunuvem SbCl, CH,CCl,CBr=CH, mperepmepaer aHHOHOTpoNHy!0 ail- 
iJibHyIO TleperpyniupoBky Mo cxeme 


€H,CCl,CBrae CHy CH,CCI & CBr — CALC. 


Bpom-1,3-auxsop6yteu-2 BbijeleH B BHe NHKpaTa HW30THYPOHHeBOrO 
tOM3BOHOrO. 

Crpoenue CH,CCl,CBr = CH, nogrsepxxyeno moulyyeHHeM JMMeTHJaMHH- 
ro mpousBogHoro CH,CCl = CBr —CH,N (CH3)2, aleHTupulMpoBaHHoro B 
yle mukpata. Takoii »xe amunH CH,;CCl = CBr—CH,N (CH). moyen 
YMA TYTAMH: B3aHMOeHCTBHeM wsOLITKa juMetuiamuHa c 1,2-—u6pom-3,3- 
[XOpOyTaHOM MO cxeme 

CH;CCl,CHBr — CH2Br — CH3CCl = CBr-— CH2N (CHs)2 


B3auMoyelcTBHem 2,3-4uOpom-1,3-4ux0p6yTaHa, NOJyYeHHOrO OpomHpoBa- 

tem CHsCCl = CH—CH:2Cl, ¢ qumeTuiamuHom. 

Tlanee 6biio U3y4eHO B3auMoOpelcTBHe Opomuctoro Bosopoya ¢ CHsCCleCBr = 

CHe B mpucytcTBHM nepekucn CeH30ua. B KayecTBe eHHCTBeHHOrO IIpo- 

7KTa peakuuH c 90% BbIXOJOM Oblwla MOMyYeHa CMeCb H30MePOB CTPOeHHA 
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CHsCC!| = CC] — CHeBr. YkasaHHan peakUA, BEPOATHO, MpoTeKaeT M0 C 
me, ananorm4xoli (A). B JaHHom cyly4ae OpoMucTbIN BOAOpoOA ABIAeTCH MCTAY 
HHKOM aTOMOB OpoOMa, MHHILMHpy!OWIMX Mporecc TOMOJIHMTHYeCKOH H30MeR!) 
3allHH. it 

V3 emecn CHsCCl == CCl—CH2Br s3aumojeiicTBHem Cc .MMeTH/1aMHHOM Ob 
nosyyeHb! ammuHpt CHsCCl = CCl—CH2N (CHs)2, BpieeHHble B Bue MHKe 
TOB, KOTOpble He CofepxKaT Opoma, 4TO NOATBepAaeT yKasaHHoe CTpoel 
uxsopOpom6yTeHa. Bo BceX MpHBeeHHEIX BbIIe PeakKUMAX, B KOTOPbIX OO 
3YIOTCH HeMmpeeJIbHble COCAMHEHUA CTPOeHHA CHsCCl = CX—CHeY, rae X| 
= Cl ua Br, Y = Br uau N (CHs)z, ormeyeHo NoABMeHHe IMC-TpaHc-H308 
pos. Ho B WaHHoit paOoTe crepeoxHMUA STHX peakUMit OnMKe He UsyyaaR 

Takum o6pa3om, BeljectBa crpoenust XCCl2 — CBr = CH, rge X — Cl | 
CHs, mod BJIMAHWeM paWKaJIbHbIX areHTOB IIpeTepleBaloT TOMOJIMTHYECK) 
u30MepH3anm10 B XCCl = CCl — CHaBr, conposoxaiomyroca |,2-murpatii 
xlopa B MpoMexkKyTOYHO OOpasyloOulAxcH payuKalax: 


XCClve= CBr = GHeBres KCCI = CCIBr=CHBr 
. 1 2 


PalukaJlbl cTpoeHuat 2 craOumM3syioTcCA Cc OOpas0BaHHeM  HelipesesbHde 
XCC] — CCl — CHeBr, 4To, BHyMMO, CBA3aHO C JI€EfKOCTbIO OTIIeMIeH 


ESC 
atoma Br oT cucTembl Bua a, | BS 


IKCNe€PHMeHTANBHAA YWACTH 


l. Tonyuenue 3,3-4nx m0p6ytTteua-l. Jleruspodpomuposa 
135 r 1-6pom-3,3:quxn0p6yTaHa. 45,9 r KOH B= 9THALeIN030mbBe nf 
nepememuBannn up O°. Tlocae, o6prHol O6pa6oTkH MpH meperoHkKe Ha KOJIOH§ 
OblIo NosyyeHo 35,5 r 3,3-4uxa0p6yTeHa-1 (43% oT Teopun);-T. KUM. 45° ny 
105 mm; n% 1,4460; d?°-1,1043; Haltigeno MR 30,16, Beraucseno 29,94. 


Harigeno %: C 38,25; 38,44; H 4,96; 4,76 
CyHgCle. Beraucneno %: C 38,43; H 4,84 


ls 


IIpu Harpepanun C THOMOYeBHHOM B TeYeHHe HeCKOJIbBKUX MHHYT B CHMpy} 
BOM paCTBOpe BbIeeHO THOMO“EBHHHOe TpOu3BOAHOe B BHMe NnKpAa 


} 


NH 
(p> 
CH3CCI = CH — CH, —S—C ‘CeHsNsO7 c tT. nt. 168,5—170° (u3 cnupT 
NH» 
i Hafijzeno %: C 33,33; 33,56; H 3,19: 3,142 N 17,742 17,60 
CyHy2CIN;07,S. Berancaeno %: C 33,55; H 3,07; ING lieigue 


CMewlaHHas mpoOa ¢ MHKpaToM H30THOMO“eBHHHOrO NpOWSBOAHOrO, Mow 
ueHHoro “3 CHsCCl = CH—CH2Cl, genpeccuu tTemnepatyphl maaBieHusa 
jasa., 

2. BpoMmMupoBanue 33-Ruxnop6yteuHa-l. K -90 
CHs3CCleCH = CHe B 100 ma aenanoli YKCYCHOH KHCJIOTHI MO KallwiAm Obl 
mpHOaBuieHo 34,2 ma Opoma. Tloc1e o6nIuHOlt o6padorkuH | ,2-7u6pom-3,3-AuxuOF 
OyraH Obl NeperHaH Ha KOJOHKe B MHTepBane 79—80° mpu 4 MM, Bec 158 
(77% oT Teopun); n® 1.5435; d® 1,9810; naliqeno MR 45,35, Bpraucieno 45,94 


Hatigeno %: C 16,77; 17,00; H 2,08; 2,18 
CeAaBreCly. Buruncteno %: C 16,52; Fi 2412 | 
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ale Tlpu o6paOoTKe u36nITKoM uMeTHIaMHHa MOJy4eH Helpeke/bHbIM AMHH 
‘CHsCCl = CBr—CH2N (CHs)2, teperHaHHbi B HHTepBase 82—87° npu 20 mm, 
Bt 4990—1, ate BpyeteHbl MHKpaTst c T. mat. 153—154° (u3 cnupra). 


Biakneno %:. LN 12,62; 12,68. Hatiqeno tr. na. 160—161°. 


Haltzeno %: N 12,62; 12,82 
CyzHy4BrCiN,O;. Berancaeno %: N 12,68 (cp, c onpitom 4) 


3. Wonyuenue 2-Opom-3,3-2u4xtop6yteua-l H 
ero cpoucrTrsa. Jferuspo6pomuposanu 127 r 1,2-qu6pom-3,3-4ux0p6y- 
_ tana 34,2 r KOH B 9THle0301bBe aHaoru4Ho onnTy |. [Ipu meperouKe Ha 
KOJIOHKe Moy4yeHO 58 r (59% oT TeopHH) 2-6pom-3,3-qux0p6yTeHa-l c T. Kun. 
61—62° npu 25 mm; n) 1,5120; d?° 1,6363; naligeno MR 37,88, BprmucaeHo 


ano/,/0. 
Hatigeno %: C 24,00; 23,82; H 2,53; 2,44 
a C,HsBrCl,. Brraucteno %: C 23,56; 2-47 


_  Ilpw crosuuu 6e3 foOaBKH THApOXMHOHAa BelllecTBO CTaHOBUTCHA cyle30- 
_ TOUKBBIM, np 1,5300; c ruypoxunHonom He n30mepu3yetcs. 2-Bpom-3, 
 3-quxuop6yTeH- 1, upemBaputembHo meperHannpili (n> 1,5130), Opi nop- 
i Peprnyt y-.; o6nyuenuio. Uepes 10 mun. np 1,5280; eme yvepes 20 mun. 
on 1,5320. Beuectso Opisi0 neperHaH® B HHTepBase 77—80° npn 25 mM; 
n> 1,5340; d 1,6674; Hatigeno MR 38,01, Berancneno 37,70. 

IlukpaT H30THOMOYeEBHHHOrO MpOM3BOAHOrO WaBHICA mpH 194,5—195° (u3 
_cmupTa). ’ 
[ Hatigeno %: C 30,47; 30,73; H 2,55; 2,77; N 16,54; 16,54 
CyHyClN;0.S. Buruncneno %: C 30,85; F255 9? N 16,35 


<i ei 


-TIpy o6pa6orke 2-6pom-3,3-quxop6yTeHa-1 SbCl; Oni momayyeH usomep, 
KOTOPHIH NeperoHavica B HHTepBase 75—80° npu 24 um, n?° 1,5380, 13 KoToporo 
B3AHMOJeHCTBHEM C THOMOYEBHHOM OpblIO MoyYeHO H30THOMOYeBHHHOe MpoH3- 
BoHOe B Bue MuKpata c T. na. 185° c pasnomKeHnem (M3 CmupTa). 


nt Haiigeno %:.C 28,44; 28,55;'H 2,33; 2,52 
} Cy,Hy,CIBrN;O7S. Brraucneno %: C 27,95; H 2,35] 


4, Bs3aumMofeucTBHe 2-6pom-3,3-RuUXnTOpOyTeHa-!l 
-¢ AMMeETHAAMUHOM. a) PactrBgop 7,9 r 2-6pom-3,3-quxso0po6yrena-l, 
MOI yYeHHOFO, Kak OMHCaHO B ombiTe 3, B20 Mi cmupta, Obl HarpeT B 3amasH- 
HoH aMMyse C H3ObITKOM JMMeTHJIaMHHa B TeYeHHe HeECKOJIbKMX 4acoB mpHu 100°. 
 Tlocne o6pmHo o6paOoTKH uMeTHI-2-OpoM-3-x0pOyTeH-2-HJI-aMHH Obl Nepe- 

rHaH mpH 81—83° npu 20 mm, 5,6 r (68% or Teopnu); n° 1,4994; d2° 1,3507; 

HalijeHo MR 46,23, sprucaeno 46,01. TIakpat tT. na. 153—154° (m3 cnuprta). 


Hatinzeno %: C 32,60; 32,84; H 3,13; 3,19; N 12,81; 13,00 
CyoHyaBrC1N,O;7. Bprauceno %: C 32,66; H 3,19; N 12,68 


CmeuiaHHad mpo6a 9Toro MMKpaTa C OOpa3siloM COOTBeTCTBYIOMLerO COeqHHe- 
HUA H3 ONbITa 2 MenpeccHH TeMiepaTypbl MwiaBJIeHHA He MoKasavia. 

6) TlonyyeH mukpatT amuHa crpoesua CHsCCl = CBr — CH2N (CHs)s, 
CTepeOH3OMepHbIi ONMCaHHOMY BbIllle, B3aMMoelicTBHeM H3ObITKa WMMeTHI- 
amuua c 1,3-qux0p-2,3-H6pomO6yTaHoM, KOTOpbI, B CBOIO OYepedb, Obl Nomy- 
ueH Opomupospaniem 1,3-quxop6ytTeHa-2. Koncrantst CHsCClBr — CHBr — 
CH:Cl: tT. kun. 88° mpx 8 mm; 12° 11,5502; d?° 1,9910; HaligeHo MR 45,59, 


BpluHcmeHO 45,94. 


Haitgeno %: C 16,98; 16,90; H 2,03; 2,01; Cl 25,08; Br 55,76 
CaHoBreCle. Brruucneno %: C 16,52; Hal eee Cl 24,89; Br 56,11 


| 
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HoayyenHpiii aMuH Opil NneperHaH TIpH 58—60° npu 4 mM; no 1,5030; T. m7.| 
nakpata 166—167° (“3 cnuprTa). | 


Haiineno %: C 32,66; 32,68; H 3,11; 3,18; N 13,08; 13,07 
CyeHyaBrClN.O 7. Brraucieno %: C 32,63; Ht 319; N 12,68 


BsaumMogzetictpue HBr .c CHsCChCBr = CHa B npucy tT) 
CTBHUH NepeKucu 6ex30uN a. PactBop 36,5 r 2-6poM-3,3-1Hxs0p- 
6yrena-1 u 0,5 nepekucn Oen30nua B 112 r YeTbIpexxsopHeToro yraepoga Opi 
HACbILeH OpoMUCTHIM Boxopoyom B TeyeHHe 30 MMH. PeakIMOHHbIi NpPOAyKT | 
IIPOMEIT PaCTBOPOM COfbI, BORO, BLICyMIeH Han CaCle. Hocae oTroHKH pacTBo- 
puTeiA H neperoHKH Ha KoulOHKe Oplmo nonyyeHo 31,4 r (90% oT TeopHn) 
1-6pom-2,3-quxuop6yTeHa-2 (cMecb IMC-TpaHC-H30MepoB) C T. KHIM. €4—70° npn } 
15 wm; 129 1,5310—1,5323; d?° 1,6519—1,6775; Haiiqeno MR 38,20—37,88, 
BBIaHcCIeHO 37,70. . ; 7 

Hatizeno %: C 23,60; 23,76; H 2,32; 2,42 
CiH;BrCle. -BrruucneHo %: C 23,56; H 2.47 


B3aumMofeicTBHeM € THOMOYeBHHOM MoJyyeHo 
VA 
CH,CCl = CCl —-cH.S =e 
NH» 
BbhUeICHHOe B BHe NHKpata c T. nu. 197° (43 cnupTa). 


Haiigeno %: N 16,56; 16,50; Cl 16,48; 16,33 
Cy,Hy1;Cl2N:O,S. Baruncneno %: N 16,35; Cl 16,56 


[Ipu o6pa6orKe cmecu 1-6pom-2,3-quxN0p6yTeHOB-2 JHMeTHJaMHHOM B CIIHp- 
Te C XOPOMIHM BbIXOJOM MOJyyeHa CMeCb CTEPpeOH3OMePHbIX AMHHOB CTPoOeHHA 
CHsCCl = CCl — CHeN (CHs)e, 43 KoTopoit BbIqeneHa PpakunA c T. KUM. 65— 
68° npu 20 mm; n° 1,4720; T. na. mukpata 144—145° (u3 cnuprTa). 

Haligeno %:C 36,25; 36,25; H 3,30; 3,37; N 14,39; 14,29 u mpakuna c T. 
kam. 75—77° npu 20 mm; n° 1,4750; T. na. nukpata 160—161° (u3 cnupra). 


Hatizeno %: C 35,90; 35,89; H 3,68; 3,54; N 14,17; 14,19 


Cyz2HysCl,.NgO,. Brruncneno %: C 36,28; lal ahinse N 14,11 
VWHcTHTyT SJIeMeHTOOpraHvyecKHX cOesqMHeHHH Tlocrynusio 
Axkajemun Hayk CCCP 10 XI 1960 


ILHTHPOBAHHAA JIATEPATYPA 
‘A H. Hecmexuos, P, X, ®pefignuuna, B, H. Kocrt, 113, 828 (1957). 
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"4 Hoxaagn Akagemun nayrx CCCP 
1961. Tom 137, % 5 


XHMH A 


T. H. JOPKEHKO u M. A. JHKHM 


ACCJIENOBAHHE ABTOOKUCJIEHUSA 
AJIKWJI- HW TAJOMAONPOWSBOJHBIX 1,1-THW®EHWJISTAHA 
M HSOMNPOMNMWJIBEH3SOJIA 


; (IIpedcmaeaeno axademuxom B. H. KoxdOpampessim 380 XI 1960) 

’ 

» B npempiyuux pa6orax ('-5) nokasaHo, uTo mp aBrookucaenun 1,1-quce- 
imuisTaHa HW efO HEKOTOPHIX AJIKHJINPOH3BOLHbIX MOYYaIOTCA COOTBETCTBYIOULE 
*uponepekucu. B pa3BuTHe 9THX paoor ObIIO HHTepecHO TIpOBecTH HccJeqoOBa- 
qua 10 MNOJyYeHHIO THApoNnepeKucel TaJOUAOMPOH3BOAHbIX APHJIbHbIX YIVJIeBO- 
JoposxoB, a TakxKe Goulee OGcTOATebHOe H3y4eHHe CaMOro Mpollecca aBTOOKHCue- 
HHA HCXOAHBIX APHJIbHbIX YreBOLOPOAOB HU raslOHAONpOUSBOLHBIX B CBASH C HX 
erpoeHvem. Hactosiei padoTol mpecefopalacb Web W3y4HTb BIMAHHe 
APpHIbHBIX MH aJIKMJIbHBIX PaMKaJIOB, a TaK#Ke TaOHJOB Ha CKOPOCTb aBTO- 
\OKHCJIHTeNbHOrO Mpotecca. Jia uccmeqoBaHuA Obl/IH BbIOpaHbl COCAHHEHHA Cule- 


yroulel CTpyKTyppl 


CHg3 H 

| 
| en Cae ae P= No OE 
R < yy, i jah fa K y ‘ K y, Ro; 

CHs Ry 


Ry = shietobeBrJ; Ri = CHs; CeH,, x-CsH7;, Re = H, GHs, CaHs, uso-CsH:, 
TpeT.-CaHo, a Taxxe Cl, Br, J. 
Kpome 3Toro, Ait cpaBHeHHa uccreqoBacaA U 9-MeTHdsyopeH: 


a VIN 


Nae, 


Ae 
CHgs H 


CoeqMHeHHH aHHOM CTpyKTYypbI MOyyanuch pasHbiMM MeTogamu. H30- 
MpOmHAGeH30/1 NPHTOTOBMAJCA H3 TeXHHYeCKOrO MyTeM TWLaTebHOH OUMCTKH. 
VispecTHBIMH MeTOJaMuH CHHTesHpoBasvch yrseBogoposp: 1,1-auhenuistan 
(-*), 1,l-qucdenuanponan (*), 1,l-aqudenus-n-Gytan (°) H auIKHIMpOvsBoLHbIe 
1,1-qucenunstana (MeTHI, STUN, M3ONponus u TpeT.-GyTHu) (°).9-Metudsyoper 
POTOBHJICH MarHUiopraHHuecKUM CHHTe30M H3 *ulyopeHoHa HM HoAucToro MeTHsa 
C MocmeqyIOUMM BOCCTAHOBJeHHeM KapOnHONa. Tanovsonpou3sBosHble H30rpo- 
muiOeHs0a nosyyaiucb cae_yiomumu metogamu. Ilapaxsopusonponns6ex- 
30/1 — M3 XJop6eH30,1a H OpoMUcTOro H30Nponusa C KATAIH3aTOPOM Oe3BOLHbIM 
XJIOPHCTHIM asiomuHHem. IlapaOpomHsonponnsi6eH30/1 — HenocpeyCTBeHHbIM 
O6pomMupoBaHHem u30rponunGeHsova (°). TlapaiioqusonponusGenson W3 Tlapa- 
HUTPOUSONponMsGeHsov1a Yepes COOTBETCTByrollee MHasocoeqHHeHHe (”). 

TanovfonpoussogzHpe 1,1-nudenussTana OblIM MOJyYeHbl KOHeHCaleHt 
CTHpoma C COOTBETCTBYIONLUMM FramovAoGeH307aMH To MeTOLy, KOTOpbIit pa3- 
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pa6oraH B aGopatopuH Aaa 1,1-qucennisrana (?,*), OLHAKO BbIXOAbI Tasonyd pant 
y 0 


TIpOWSBOAHBIX 1,1-qudeHHTaTAHa OKASaNHCb HeCKO/IbKO MeHbINe (50—55%) 
yeM BbIXOA YIrJIeBOOPOMOB. ) Bnd 
TlepeuncuieHuble BeleCTBa HajiexkallMM OOpasoM OYHULAIMCb, Kak 9TO Hq 1! 
OOXOMUMO JIA Mpolecca aBTOOKHCJIeHHA. xe 
UceneqoBpaHua 10 aBTOOKHCJIeHHIO HAMM NpPOBOAMIMCb B WkesOYHOK cpexy 1 
B OMNTHM@JIbHBIX YCJIOBHAX, pa3paOoTaHHbIX B Haile saOopaTopuu Aus 1, 1h it 
Juuenusistana (?,°), a HMeHHO: K OKHCAeMOMY BelllecTBy WoOaBlaca 5% 
pacTBop eqkoro HaTpa M3 pacuera 0,05" uncToro efKoro HaTpa Ki 1% Boyb HA iil 
Bec B3ATOrO MpokyKta. Lia u36eKaHHA HHAYKUMOHHOrO MepHosa RoOaBaach 
TakxKe PHAPOMepeKHCh OKHCJIAeMOrO BelleCTBa B UMCTOM Be HH B BUe KOH) 
eHTpata B KowMYecTBe 0,0% oT Beca OOpasila. OnbITbI BeEHCb B MA@JIbIX peak} 
Topax oObeMoM 50 MJ H3 OObl4yHOrO XHMHYeCKOFO CTeKJIa; BOSAYX BBOMAJICAH @ 


i} 
i 


MON. 
25 
S) 
3s 2 
© 
g 20 $ 
: & 
$ 8 
S15 Ss 
S Q 
ESS D 
~] 
% a 
R 10 & 
= S 
x = 
eho) Ss 
= x 
= iS] 
§ 5 ane 
0 0 10 20 30 40 SOvac. 
Puc, 1, Cxopoctb o6pa30BaHHA ruypore- Pue, 2, Ckopoctb o6pa30BaHHs rHyApo- 
pekuceli NpH aBTOOKHCeHHH: J/-H30mpomui- nepekuceH MpH aBTOOKHCJIeHHH: 6 — 
Oexsoa, 2 — 1,1-nucdennmaTana, 3 — 9-me- 1-cbennu-1-n-ToMstTana, 7 — 1-pe- 
THI@yopena, 4 — 1,l-pudenusnponana, HHJI-1-n-9THIIeHHaTaHa, 8& — 1-e- 
5 — 1,1-aqudenna-x-6yTana HuJI-1-n-H30nponHusdenusistana, 9 — 


|-benuu-1-n-Tper.-OyTHIenHs9TaHa 


MOMOULbIO KallMJJIAPHOK TpyOKH (MOrpyxXeHHOH B OKHCJIACMOE BeLISCTBO) CO 
‘cKopocTbio 25—30 mi B MMHyTy. JA onbita Opaiucb oOpasup no. 30 r. CxKo- , 
POCTb ABTOOKHCJeHHA ONpeesAach HOLOMETPHYCCKHM METOJOM TIO KOJIMUeCTBY | 
oOpasoBpaBilelica THApomepekucu. OnpitTb npoBosusucb upu 80, 90 u 100°. 

V3 pesysibTaTOB, NpMBeeHHbIX Ha puc. | Aa 90° (kpuBble 1, 2 u 3), BUH, | 
UTO H3SOMpONHMOeH3O1 OKMCIAeTCA Opictpee 1,1-qudeHnIsTAaHa, HO H3OMepHbIi 
lrocuiehHeMy 9-mMeTHIyopeH B HavabHOH CTaqMH OKHCIAeTCH c OoubieH 
CKOpOCcTbIO, ¥eM OOa MpeEiLyuMe yruieBofloposa. CueqoBatebHO, HaKoeHve 
(PeHHJIbHBIX OCTATKOB y TpeTH4YHOrO C-aToMa 3aMeMJIAeT ABTOOKNCJIeHHe, 4TO Ha 
MepBbId BSriA KaxKeTCAH HeACHHIM. 

Vszecruo (°), YTo (PeHHJIbHbIC PakUKaJbl OKA3SbIBAIOT MOJIOKUTEMbHOe BJIMA- 
He Ha Mpomlecc aBTOOKHCJIeHHA, OCOOCHHO Y MOHOAPHJIbHBIX YIJIeBOLOpOos. 
OueBuHO, Kora y TpeTHuHOro C-aToMa HaXOJATCHA [Ba (eHMJIbHBIX paukawa, 
TO, 10 HallHM TpeAcTaBJieHHAM, 3aMefvieHHe aBTooKHcseHuA 1, 1-q,udeHHMSTAHA 
IPOHCXOAMT MO MpHYHHe BOSHHKHOBeHHA IpOCTPaHCTBeHHbIX 3aTPyHeHHH B 
CBOOOMHOPaUKaJIbHOM pomecce aBTooKucseHuA. Ilo coppeMeHHbIM mpescraB- 
Ji@HHAM 06 9TOM wpomecce OojbMIoro o6bema NepeKHcHHIi paquKas 
(CeH;)2CHsCOO- jomKeH B3aMMOeHCTBOBAaTh C BOAOposom TpeTHuHOro C-aToma 
HCXOMHOrO yruieBpogopoya (C3H;)2 CHsC—H, rye Bosopok Take 3HauuTeIbHO 
SKpaHMpoBaH CeHWJIbHBIMM ocTaTKamH. IloyTBepxyeHHem 9THX cooOpaxKeHHit 
MOLYT CJlyKUTb H3BeCTHbIe JaHHple (°,!°), MoKa3bIBalollHe, YTO IPH aBTOOKHCJe- 
HMM TpMdeHusimMeraHa He OOpasyeTca ero rHAponepeKuch, a TOMbKO MepeKUCb 
TpuenuMetTHia. B cBere BbICKa3aHHOFO MpekNooxKeHvA O poAH mpocTpauct- 
BeCHHBIX 3aTPyAHeEHHH KaxXYTCA NOHATHbIMH JaHHbIe 10 YCKOPeHHIO aBTOOKUCWIe- 
Hust Q-merusdjiyopesa, y KkoToporo, G6waroqaps cBa3bIBaHHIO (peHHJIbHbIX 
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PaXMKaOB H OPHeHTAMH UX BONHOW MIOCKOCTH, CTepH4eCKHe MpPenATCTBUA OC- 
NaONAIOTCA, HO COXPAaHAeTCA MOMOMKUTEMbHOe BIMAHHE (PEHHJIbHbIX OCTATKOB Ha 
ABTOOKUCJIMTCIbHBIK Mpomecc. CremupHKoi 9-merudtyopena aABAeTCA TOMb- 
Ko To, 4TO B Mpollecce aBTOOKUCeHHA PIyOUHA NpeBpaeHuA ero B rugponepe- 
KHCb OCTAeTCH HEBbICOKOH, BCJIeICTBHE MaJIOH TepMH4YeCKOM yCTOHYMBOCTH CaMoii 
PHApONepeKuCH, KOTOPax HaMH MOJly4¥eHa B YHMCTOM KPHCTAaJWIHYeCKOM BHJe HB 
HaCTOAULHH MOMeHT MopoOuo u3yuyaercs. 

PesyJIbTaTHI, NpHBeeHHEIe Ha puc. | (KpuBbie 4, 5), TOKa3bIBaloT, 4To I, 1- 
Audexwinponan wu 1,l-qncdenwi-x-OytaH oKucasioTca jo COOTBETCTBYIOULHX 


Mon. % Mon. % 
25 1 25 
15, 
Sy » 
8 20 A & 20 
= = 
S It N o 
R 1S Ps 
Ss 
sé & 2 . 
& y 
N70 12 ey) 
@. ov 
a) = 
= = 
cy ® 
get) ae) 
= = 
ee ee epee 
oa 10 20 30 40 vac 0 0 20 30 40 30 we 
Puc, 3, Ckopoctb o6pa30BaHHs Puc, 4, CkopocTh o6pa30BaHHua ruppo- 
FHApOMepeKuceHt pH aBTOOKHCJIe- nepeKHceHl IPH aBTOOKHCJIeHHu: 2 — 
HHH; J — u30nponnben30na, 10— 1,l-quenuistana, 13 — 1-cenna-]-n- 
n-XjJOpH30nponH6eHsona, 1 — xslopeHHuigTaHa, 14 — |-dexua-1-n- 
n-O6pomusonponHiden30a, 12 — Opomdennustana, 15 — 1-cbenua-1-n-ioy- 
n-howusonponns6en30/a cpenusisTana 


ruyqponepekucett euje MeqmeHHen 1,1-qudenussTana. SameyqenHe aBTooKucue- 
HHA SPAX YeBOLOPOLOB Mbl OODACHAeM TAK2%Ke BOSPaCTaHHeM MpOCTpaHCcTBeH- 
HbIX 3aTPyHeHH. y TpeTHUHOrO C-aToMa BCJeACTBHe yVIMHeHHSA anudaTHuecKkon 
wenu. 

Ha puc. 2 mpHpesenbr aHHbie 10 ABTOOKHCJIeHHIO MapaaJIKMJIMIpOHSBOLHbIX 
1,1-quceHun9TaHa. mpu 90°, M3 KoTopbIX. BHAHO, 4TO 1-cbenuu-1-n-TomMm9TAaH 
u 1-enun-l-n-rper.-6yTuideHussTaH (KpuBble 6, 9) OKHCIAIOTCA C TaKOH %Ke 
cKopocrTbio, Kak uv 1,1-qudeHunaTaH. OHaKO HeCKOJIbKO ObicTpee OKHCJIAIOTCH 
1-enuu-l-n-sTunbeHusstTan vu 1-cbennu-l-n-u30nponMideHuJIsTaH (KpuBble 7, 
8), ITO, OU€BUHO, CBA3AHO C YACTHYHbIM OKHCJICHHEM M0 MecTY JaHHbIX aJIKHJIOB 
JO COOTBETCTBYIOWIMX THAporepekHceli, Kak moKasaHo B padore K. C. I puropse- 
Boi (4). Takum o6pa3om, 3TH JaHHble NOKA3bIBAIOT, YTO paUKaJIbl, HAXOALIMe- 
CH B OMHOM H3 OeH30uIbHBIX sep 1,1-qudeHHsTAaHa B Napano/oxKeHHH, He 
OKa3bIBaIOT CYILECTBCHHOLO BIMAHHA Ha CKOPOCTb ABTOOKUCJeHUA. ITH HadUOLe- 
HHA B COMOCTABJICHHH C MpebIyULMMH MOATBeEpxKLaloT, YTO CTPyKTypHble (ax- 
TOPbI (HAIMYMe AJIKMJIbHBIX H APHJIbHbIX paMKaJIOB) OKA3bIBalOT OCOOeHHO CHVIb- 
Hoe BJIMAHHe, KOM,a OHH W3MeHAIOTCA y TpeTH4YHOro C-aToma, y koToporo, 
10 H3BeCTHOMy mMoox*KeHHIO (12), MpoTeKaeT ABTOOKHCJIMTeIbHbIA mpotecc. IIpu- 
yeM, 10 HallMM NpecTaBeHHAM, BJIMSHHe 9THX CTPYKTYPHBIX PakTOPOB obyc- 
JIOBIMBaeTCA CTeEPHYeCKHUMH IIpelATCTBHAMH. 

Ha puc. 3 npHBeeHbt JaHHbIe MO ABTOOKHCJIeEHHIO Napara/O“OMNPOHSBOAHBIX 
H30nponus6eH301a pH 90°, H3 KOTOPbIX BUAHO, ITO raJOMAbI OKAa3bIBalOT OTPH- 
WaTebHOe BJIMAHHe Ha ABTOOKMCJUTeJIbHbIN Mpomecc MH TO CBOeMy 3aMe]IsAIO- 
IemMy jlelicTBHIO pacnonaratotcs B pag: Cl << Br < J. Mexyy Tem, 43 RaHHbIX, 
TIPHBeJeHHBIX Ha plc. 4, BUHO, YTO FaOMAbI B NapaoJIOKeHHH B OLHOM U3 
GeH30ubHbIX Afep 1,1-qucdeHHI9TAaHa OKAa3bIBaIOT NOJOKUTCbHOe BJIMAHMe Ha 
Mpolecc ABTOOKHC/IeHHA, T. e€. MaparanouzonpousBoyHple | ,1-tudenun9TaHa 
OKUCJIAIOTCA ObICTpee MO COOTBETCTBYIONLeEH THAPONepeKHCH, NpH4YeM MO CBOeMY 
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YCKOPSAIONIEMy BIMAHMIO Faovsbl pacnosaraioTca B OOpaTHOM TopAyKe EF 
> BrisaCk 

Ha6mojaemoe pa3ssiu4He BO BJIHAHHM PaslOHOB B MpOH3BOAHEIX MOHOAapHuib- 
HBIX (H30NponusGeH30sa) HM AuapwbHEIX (1,1-qndenussTana) yrieBoqopoyon 
Ha ponecc aBTOOKHCJIeHHA MOXKHO OOBACHUTS ABOMCTBEHHbIM XapakTepoM Ta- 
JIOHOB TPH y4aCTHH HX, C OMHOM CTOPOHbI, B I/IEKTPOHHbIX CMeIeHHAX HM, C 
mpyroi, B sddextax conpsxeHua. B Haltiem cilyyae NOpsALOK 3aMe/JIAIOULErO 
BIMAHMA TaJlOMfoB B H3ONponHOeH30/e, OYeBHAHO, OObACHAeTCA NMOHHKE- 
HMe@M AKTHBHOCTH CBOOOJHBIX palHKaJIOB HW MOABMXKHOCTH BOMOpoa TO MecTy 
Tpetu4Horo C-aToMa BCJIeCTBHe OCaOJIEHHA MOJAPH3yloulero BJIMAHHA Pasion - 
JoB B Mopsyke Cl > Br > J. Ananormunpli MopsAOK 3aMeJIAOWero BJIMA- 
HUA TaylOMOB, KaK W3BeCTHO, HaGwrOaeTCA HM Mp MOJIMMepHsalHn Pasoujo- 
BUHHJIOB HU TaparasOMMOCTHpouos. 

AxTuBupyloulee BIMAHHe TamoHLoB B rasononpousBosHDIX 1,1-qudexu- 
3TaHa, BEPOATHO, MO?KHO OOBACHUTh MOJIAPH3yeMOCTbIO TasIOHOB HM y4acTHeM 
UX B COMpsPKeHHM JBOMHbIX cBA3eH. B Halliem c.1y¥ae pH HaIM4YHH JByXx OeH- 
30JIbHbIX AJLep HMeeT MeCTO COMpsXKeHHe HEHACHILLCHHBIX CBASeH Apa wepes 
TpeTHYHbI C-aToM, IpH4eM raOuAbl B TAKOM CHCTeMe OKA3bIBaIOT MOJOKUTEIb- 
Hoe BJIMAHHe B TAKOM TIOpALKe, YTO YEM BbIMIe NMOJAPHSYeMOCTb Frasowsa, TEM 
6ouIbIUe ETO MOMOHKUTEMbHOe BIIMAHHE Ha ABTOOKUCeHHe. AHasOrH4Had 3aKOHO- 
MePHOCTb HaGsojaeTcA Np MOMMepvsalnn 2-rasOvosaMelleHHbIxX OyTasve- 
Ha-1,3, B KOTOPbIX HMeeTCA CONPAKeHHAA CHCTeMa JBOMHBIX CBASeH. 

Kpome H3JIO%KeHHBIX BHILMe Pe3yJIbTAaTOB HAMM MOJIY4eHbI FaHHbIe MO aBTO- 
OKMCJIeHHIO BCeX MepeyHCJIeHHbIX CoeqHHeHHH mpH 80 uw 100° un B HacTOALMA MoO- 
MeHT IIPOH3BOAUTCA HX aHaNMTHYeCKan OOpaboTKa. 


JIbBOBCKHii Tlocrynui0 
NOJIMTEXHHYECKHH WHCTHTYT 13 XII 1960 


LMTHPOBAHHA SI JIMTEPATYPA 


PTH. lOpxenKko, J. K. Towom kos. 'B. A.” Dlweaw we lA 74 Somloou): 
: VW. lOpxeuxo, B.A.T yuuu, Apstopcx. cpug., 110207, 1957. 3T. WH. lOp- 

1ko, B. A. Tyuuu, Hayuu. 3an. JIbBopck. nomwTexHHY. HHCT., B. 62, 333 (1957). 

K. Tononko,T.W. lp xen Kio, JAH, 94, 707 (1954). °T. HW. lIOp xeu Ko, 
K.C. [puropbesan yp., COopy. Oxucienve yraesogopozos B xH_KOH dbase. Haz. 
AH CCCP, 1959, crp. 227. °O.Jacobsen, Ber., 12, 430° (1879).\* E: Eo wu i's} Ber., 
16, 114 (1883). §J.L.Bolland, Trans. Farad. Soc., 46, 358 (1950). ° T. H. IOpmxeu - 
KO, J[oKT. nucceptauua, Kasanb, 1952. %H. Hock, F. Depke, G. Knauel, 
Ber., 88, 238 (1950). % K. C. Tpuroppbesa, Kang. ucceptauna. Jibpos, 1955. 


2 
™ K. HW. 4B anos, IJpomexytounpie npoxyKTsl H MpoMexKyTOUHbIe peak aBTOOKMCeHUs 
yraepoyzoponos, M.— JI., 1949. 
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Woxnagn Akagemun nayx CCCP 
1961. Tom 137, Ne 5 


®H3SHYECKAAH XHMHA 


H. H. BAXMAH 


Tie POJIb. KOHBEKTHBHOLPO MEPEMEWIMBAHHSA 
NPH TOPEHHH KOHAEHCHPOBAHHbIX CMECEU 


(II pedcmaeaexo axademuxom B. H. Koxdpamveseim 2 XII 1960) 


Ilpu ropeHuw KOHJeHCHpOBaHHbIxX CMeceli, No KpaliHeit Mepe B TOM BaxKHOM 
“aCTHOM CJly4ae, KOra CMeLIeHHIO OCHOBHOH YaCTH KOMMOHEHTOB MpesulecTByeT 
UX TasMPukalluA, MPH MOcTaTOUHO OOJIbUIMX PasMepaxX UACTHIL (HECKOJIbKO COT 
MHKPOH M BbIe) HaOmogaetca (') pesKoe ocabeHHe 3aBMCHMOCTH HOpMauJIb- 
HOH CKOPOCTH TopeHHA Wy, OT pasmepa uacTun d.*, ITO ABeHHe MO*KHO OOHAC- 
HUTb, CCIM MpeAMONORKUTb, 4TO MPH AocTaTouno OobuiHx d, NOMAMO MOWIeKy- 
JIApHOK Auppysun, cyWlecTBeHHyIO pOJIb HAYMHaeT HTPaTb KOHBEKTHBHOE Tepe- 
MeluMBaHHe, OarofapA yYeMy Koo*PuUMeHTHI Macco- H TemOOOMeHa pacTyT Cc 
yBemuueHvem d. 

Oco6eHHOCTbIO PpacCMaTPHBAeMOH 3aadH ABIACTCA TO, YTO 3]eCb MOKHO 
OKMMaTb BOSHHKHOBCHHA ABYX' PasJIMUHbIX BUOB TypOyieHTHocTH. IlepBprit 
3 HHX CBA3aH C TeM, YTO CaMa MCXOMHaA KOHJeCHCHpOBaHHaA CMecb Cc Gecnops- 
JOUWHBIM pacnoloKeHHeM H PopMol YacTHI, MpekcTaBseT coOoH cBoero pojla 
«3ZAMOPOKEHHYIO» TYPOYJIEHTHOCTb, KOTOPaA «O*KUBAET» IPH rasHpuKallHn KOM- 
1IOHEHTOB. Peyb HeT, CIeEMOBATeIbHO, OO HCKYCCTBeEHHO CO3aHHOH TypOy.leHT- 
HOCTH, NOAOOHOH TOM, KOTOPaA BOSHHKaeT IIpH paOoTe pa3sJIMUHBIX MeIaIOK H 
T. 1. OTOT BUA TypOyseHTHOCTH He HMeeT MPAMOM CBA3H C MapaMmeTpaMH (H, B 
“aCTHOCTH, C BeJIHYMHOH Re) ycTaHOBHBIerocaA NOTOKa MposyKToB ra3snpuKa- 
IMM UM cropaHuA. YpoBeHb HCKYCCTBeEHHO Co3aHHOH TypOyeHTHOCTH HaHnOouee 
BbICOK BOJIH3H MOBepXHOCTH KOHJ@HCHPOBaHHOH (asp (K-asbl), T. €. Kak pas 
B TOH 30He, KOTOPaH OObIHO OKa3bIBaeT HaHOOVJIbUIee BJIMAHHeE Ha CKOPOCTb 
ropenua. Jlaibiie Mo NOTOKY HCKYCCTBeEHHO CO3aHHadA TypOyJIeHTHOCTb 3aTy- 
xaeT. OcHOBHOHM maciiTa6 TypOyseHTHOCTH B aHHOM CJlyyae JOsKeH ObITb IIpo- 
TlOpWMoHasieH d. 

Kpome Toro, B NoToOKe MposyKTOB rasnpuKallHu HM CropaHHA Mp JocTaTouHo 
6onbumx Re 6yeT BOSHUKAaTb OOBIYHAA TypOyJIeHTHOCTb, OCHOBHOH MmacuiTad 
KOTOPOH MponopuvoHaieH G, rye G— AMametp ropaulero KaHala WIM, NpH 
rOpeHHA C TOpila, — AMamMeTp WHAMH_pHyecKoro sapsya. Ecau orpaHuyHTeca 
cuy4aeM TOPeHHA C TOPIla, TO 3TOT BU TYpOyeHTHOCTH, M0-BHJHMOMy, He OyzeT 
CYULECTBEHHO BJIMATb Ha CKOPOCTbh FOpeHHA, TAK KaK YPOBCHb TaKOM TypOyveHT- 
HOCTH MOXKET CTATb 3HAYHMTEJIbHbIM JIMIIb Ha JOCTATOUHO OOJIbUIOM paccTOAHHH 
OT MOBEPpXHOCTH. K-(pa3bt. 

OcTaHoBuMmcs Telepb Ha PusHueCKOH KapTHHe TepeMeLIMBAaHHA IpH Havu- 
UHM HCKYCCTBEHHO Co3aHHol TypOyeHTHOCTH. PaccMOTpHM IIpH4HHbI, KOTO- 
pbl€ MOFYT IIpHBOJUTb K B3AMMHOMY BHepeHHtO OOFEMOB, 3alOJIHCHHbIX IpOLyK- 
TaMH TasHpukalun KoMMOHeHTOB. K unculy TaKHX MPMUHH CJleyeT Mpere Bce- 
PO OTHECTH HeMapaJJIebHOCTh NOTOKOB MpOAyKTOB rasHPuKaluH KOMIOHEHTOB, 
a TaKXKe. HepaBeHCTBO AOCOJIOTHBIX BeJIMYHH CKOPOCTel MOTOKOB. 


* Bynem paccMaTpuBaTb 4acTO BCTpeyalouHlica Clyuali, KOra OMMH H3 KOMIMOHEHTOB CMe- 
CH TulacTHueH (HIM HMeeT pasMep YaCTHLL MHOFO MeHbUIe, YeEM Y BTOPOTO KOMMOHeHTAa) H OOpa3yeT 
cpely, B KOTOpoi pacnpeseeHbI TREpAbIe YaCTHIbI BTOPporo KoMMOHeHTA, EcJIn MOCMeMHHe HMCIOT 
NPpHMepHO OfMHaKOBbI pasmep d, TO MpOCMOUKH MaCTHYHOrO KOMMOHEHTA TakK2xKe MPOMOPUHO- 
Hab d, 
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OnpiT NoKa3piBaeT, YTO, 10 KpaliHel Mepe MIpH He CJIMLIKOM MaJIbIX d, MOBepXx- 
HOCTb KOHJ[CHCHPOBaHHOH (pasbl, OOpallleHHas K IIAMeHH, He ABJIAeCTCH MIOCKOit 
H BJOJIb TpaHHIL KOHTAKTa KOMIMOHEHTOB OOpa3yi0TCH KJIMHOOOpPAa3sHbIe BbIeEMKH 
(puc. 1), KoTopbie pactyT c yBem4ueHHem d. B HemocpeycTBeHHou OnMsocTH oT 
MOBeEpXHOCTH K-asbl MpOyKTbl TasMPvKaWHN ABMKYTCA NepleHAUKy/IApHO 
K Heli BBUy OTCYTCTBHA Ha MOBepXHOCTH KaKHX-JIHOO TaHTeHUHaJIbHBIX CHI. 
Tlostomy HampaBsieHHe CKOpOCcTH ra3a Ha MOBePpXHOCTH V MeHAeTCA OT TOUKH K 
TOUKe, HM BOJIH3H MOBeEPXHOCTH MpOHCXOAMT CTOMK-— 
HOBeHHe Ta3OBbIX IIOTOKOB, 4TO MpHBOXHT K HX 
lepeMeIHBaHHt0. 

JA aOcouJOTHbIX BeJIH4YHH CKOpocTeH MposlyK- 
TOB ra3HpWKalHH H3 yCJIOBHA COXpaHeHHA NOTOKA 
MacCbI JWI KaxKOrO H3 KOMMOHEHTOB MOXKHO Ha- 
MHCaTb 


u Ug 

+ antealgah 10>) leat Ms 
re Pp, Pp—TJOTHOCTb ‘KOHACHCHPpOBaHHOrO KOMMOHeEHTa H IIpOMyKTOB ero 
rasHukallHv; UW — CKOpocTb TrasndukKallMW (CKOPOCTb HCYesHOBeHHA K-pa3bl). 

Cpequve 10 BpeMeHH 3HavYeHHSH WZ, WH Uy NPONMOPUHOHATbHbI Mexy cooli 
H MIpOMOpIHOHabHbI Uy, HO TeKYUMe 3HaYeHHA Uy H Uy B JOOOH MOMeHT 
BpeMeHH MOLyT HaXOMNTbCH B MpOH3BOJIbHOM OTHOWeHHH. TlockombKy Pp, u 
Po} (Pi)r H (Po)r TAKE HAaXOMATCA B MPOW3BOJIbHOM OTHOUWeHHH, TO, BOOOUIe 
TOBOPA, Vy = Ve. 

HepaBeHcTBo aOcOJIOTHBIX BeJIMYHH CKOpOCTeH TIpOAyKTOB ra3sHpukKalnn 
cnoco6cTrByeT HX TiepeMeliMBaHHIO B TaHreHUHa/bHOM (NepmeH,uKyApHO 
U;) HampaBseHHH H jeJaerT BO3MOXHbIM KOHBEKTHBHOe TlepeMeluHBaHHe B 
aKCHaJIbHOM (MapaJJiesIbHO Uy) HalpaBseHuu. JleHcTBHTeMbHO, PpaccCMOTpHM 
MOM€HT BpeMeHH, KOrja B JaHHOH TOUKe MOBepXHOCTH KOMNOHeEHT 2 CMe- 
HaeTcH KOMIOHeHTOM |. IlocKombKy, BOOOWLe TOBOPH, Vya=— Voq, MO MOTOKY 
OubKHa TOWTH HOO JJIeMeHTapHawH ylapHaA BOUHA (MPH Vyq > Voq), HOO 
3JIEMeHTAapHad BOJHA pa3peXeHHA (MPH Vyg< Voq), KOTOPble, OTPaxkanch OT 
HEOJHOPOAHOCTeH IJIOTHOCTH, CYUeCTByIOWMHX B MOTOKe, H OT NOBepXHOCTH 
K-(ba3bl, MOPOAAT MOCTeMeHHO 3aTyXalOWHe BTOPHYHbie, TpeTHUHbIe U T. J. 
BOJHbI. B pes3yibTatTe, HallpHMep, UpH Va > U2q MOTOK raza | OyzeT 
BHEAPATbCA B OObeEM Ta3a 2, MpHYeM TpaHHila Mexy HHMH Oyler pa3Mbi- 
BaTbCA TyJlbcalWAMH JaBJICHHA H CKOPOCTH 1fa3a, BO3HHKaIONIMMM TIpH 
IIPOXO*KJCHHH 3JICMeCHTApHBbIX BOJIH. 

CyulecTBeHHO, OLHAKO, NOLYeEPKHYTb, YTO NepeMelIHBaHHe Fa3a B aKCHaJIb- 
HOM HalipaBJIeHHH HrpaeT HE3HayAMTeJIbHY!O POJIb NO CpaBHeHHIo C MepeMelIMBa- 
HHe€M B TAaHTeHIUHaJIbHOM HalipaBJleHHH, Tak Kak IIpH rasnduKkallun KyOuKa TBep- 
JOrO KOMNOHEHTA MbI NOJLYYHM MPpAMOYFOJIbHbIM OOFeM raza, y KOTOPOrO pa3Mme- 
Pbl OCHOBAHHA He H3MeCHHJIMCb, B TO BPeMA Kak BBICOTAa (a BMeCTe C Hel HM NYTb 
CMe€Ie€HHA B AKCHAJIbHOM HallpaBJIeHHH) yBeM4NNaCb B p/p, pas (T. e. B OObIU- 
HbIX YCJIOBMAX Ha OJMH-TpH TopsyKa). 

Ja paccMaTpHBaeMol HCKYCCTBeHHO Co3aHHOl TypOyJIeHTHOCTH MbI ‘pac- 
noslaraeM OHAM MapaMeTpoM C pasMepHOcThio AvIMHbI (d) MH OMHHM MapameTpoM 
C pa3sMepHOCTHIO CKOpOcTH (Vi — Vz), H3 KOTOPbIX MOXKHO COCTaBHTb KOMOHHA- 
IMIO, HMEIOULYIO paSMepHOCTh KosdppHUHeHTa TypOyseHTHOrO OOMeHa (cM?/cekK) : 


Dsyp6 ~ d (01 — V2); (2) 


IIpH 3TOM JWI TIEPEMeWIMBAaHHA B TaHTeHIHaJIbHOM HalipaBJIeHHH CJleqyerT 
Opatb (Uj;—Vyz), a WIA TlEpeMeHIHBaHHA B AKCHAJIbHOM HalipaBJIeHHH 
(Uya — Vag ). 
Tlogcrapaaa (1) B (2) H yuHTbIBad UW, ~ Uy~ uy, NOMyUUM 
4 du 


Dy pe Og ee (3) 


Q r pP 
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Yurem Tenepb, YTO KosPHUKeHT MoueKyApHOH AUdbpy3snu 


4 
Dy rocer sr ipa (4) 


| He 3aBucuT oT d, a TakxKe YTO OOBINHO Uy, ~ p®*".7, Orcioga culekyer, YTO pow 
| OHBEKTHBHOTO MepeMellMBaHHA BospacTaeT No Mepe yBemMueHHA d up. Ona 
OJUKHa BO3PaCcTaTb TakxKe HM MO Mepe HCKPHBJICHHA MOBePXHOCTH K-(a3bl, 10- 
KOJIbKy Ip 9TOM YBeM4MBaeTCA yrON CTOKHOBEHHA CTPYH H MOCKOMbKY MYTH 
MeINe€HHA B TaHTeHIMaJIbHOM HallpaBJIeHHH MHOFO MeHbILIe, YeM B AKCHAaJIbHOM. 
| ®Mopmyaa (3), pasymMeetcs, emule He aeT BO3MOXKHOCTH OWCHHT JIA LaHHoit 
HCTeMbI 3Ha¥eHHe d, Ha4YMHas C KOTOPOrO KOHBEKTHBHOE MepeMellIMBaHHe CTa- 
OBHTCA CpaBHHMbIM C MOJICKYJIAPHbIM, TaK KaK OTCYTCTBYIOT KaKHe-JIH60 Cco- 
OpaxeHuaA O BeJIHYHHE YMCeHHOrO KoOsPPHUMeHTa MpOMoplMoHabHOCTH B 
paBoit yacTu (3). C WetbIO KayeCTBEHHOM MPOBePKH H3JIO*KeHHHIX COOOpaxennit 
| POH KOHBeKTHBHOFO TepeMellHBaHHA Hamu CoBMectHo c IO. B. PpomoBpm 
IIH MOCTABJIEHbI ONBITHI, B KOTOPbIX C MOMOUIbIO KHHOaMMapata c Hadopom 
BeTOMULTPOB ONpeeAach BEICoTa A spa csakesa WHANHApMYeCKUX 3aps- 
op (G = 1 cm) cmecu KClOs + OuTym c pasmepom uactun KCIOs d ~ 10; 
= 180 un ~ 1700 ». Topenne dbakena mponcxoyuso BHYTpH GoubuIoro cocyya, 
'anOJIHeHHOrO a30Tom pH | ata u 20°. Bio HalizeHo, 4To BHICoTa Apa dake- 
fa He TOJbKO He BO3pacTala, HO, HaMpOTHB, HeECKOJbKO yObiBala Tp mMepe- 
tone or d= 10" Kd ~ 17001, 470 roBopHT B Nowb3y BospacTaHHA Kosdu- 
{MeHTa maccooOmMeHa c yBeuMueHHeM d. 

. Boia Takxe onpeseseHa 3aBucumoctp A (d) Waa cnyyan ropeHHa oTJeb~ 
fo «4acTHUbm. C sTOH WesbIO NopowKooOpa3sHpii KClOs 3ampeccospiBasca 
§ TOJICTHIC WHJIMHApHueckHe OOOIOUKH M3 MVIeKCHTlaca C pa3JIHMYHbIM BHYTpeH- 
{4M Mametpom (oT 0,4 qo 1,4 cm). OTmeTuM, 4TO B aHHOM Culy4ae cmelyeT CUH- 
sats G = d. V3 cooOpaxeHHi pa3mMepHocTH CuJlekyeT 


vd? ud? aa 


IpHyeM IJis paccMaTpHBaeMOl CHCTeMbI W/ MOUTH He 3aBucuT oT d (”). Ilostromy 
(JIA MOJIEKYJIAPHOFO CMeIIeHHA JOJKHO BHINOHATLCA Ah ~ d?. Hanporus, ecu 
sMelleHHe TypOyeHTHO (Drypo ~ d), TOh ~ d. B mposeseHHbix ombiTax OblI0: 
HalifeHo h ~ d, uTo TakxKe CBUETEJIbCTBYeT O 3HAYHTEJIbHOH POJIH KOHBCKTHB- 
Horo NMepeMeliMBaHHs. 

Buipaxkaro 6larogapHoctb A. C. Coxouuxy, O. HM. Jlelinyuckomy u B. B. Ho- 
BOXKHJOBY 3a OOcyxKJeHHe paooTb H WeHHbIe 3aMeyaHHs. 


Vuerutyt xuMuueckol (u3uKH Ilocrynuao 


9 


Akanemun HayK CCCP 3 XI 1960 


UHTHPOBAHHAS JIMTEPATYPA 


1H tH Bbaxman, A. © Bexnaes, JIAH, 133, Ne 4; 866 (1960), * H. H, Bb a x- 
Manu, JLAH, 129, Ne 5, 1079 (1959). 
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Jloxxaym Akagemun uayx CCCP 
1961. Tom 137, Ne 5 


bU3HYECKAA XHMHY 


Hic 
H. K. TAJIKHHA, P. H. PYBHHUITEHH u M. M. CEHSABHH 


CTATHKA OBMEHA CMECH HOHOB 
(IT pedcmaseaexo axademuxom A. II, Buxoepadosum-28 XI 1960) 


Kak U3BeCTHO, OCHOBHAaA IleJIb npWMeHeHHA OObIMHBIX HOHOOOMEHHBIX Tp 


MOHOB NoposHb. Tipu sToM npeknomaraetcaA HesaBUCMMOCTb OOMeHa Karol 


I-Yz, 
leg eo a Lines EVN Ae 
i vg +1)=19 arty (t*8) 199-7, 19( 2-1) UK lin 
Ayo ? Ubd UTS ee) 7 v I-Ie: 
a1 1¥6 G/G (12, =) (2 WQI2=19) (12-8) — Ky bm 
; 300 aoor" 0003 mg oF o 
Me 002 
ooo - 0003 100 Qe 
005 - Hie ie 
100 10 
Q01- a 04 
100 an 
qo2 10 5 
oot ’ 
10 F 
eh a 
0} 
Q ; 3 
4 
got ‘ 
1 . 
qi Qi 
ai a) 
ar 01 es 
Qoi ~30 
40 
dsp p01 Q01 souk 
1 
1 496 % 
, Q99 Q0001— 001 100 


Puc. 1. Homorpammbl Wit pacueta paBHOBeCHBIX KOHIUeCHTpalHH HOHOB MpH 
OOMeHE B MHOFOKOMMOHEHTHBIX CHCTeMaXx 


tapb! Houos (*”’). Crenenb Takoro NpHOMKEHUA LA PaCTBOPOB pa3sJIMYHOH KOH- 
WeHTpallHH HeJOCTATOUHO H3y4eHa, BO MHOFOM BCJeACTBHe HeEOOXOMMOCTH Fpo- 
MO3KHX  BbINHCJICHHH. | 

B saauy Hactosmel paGorbl BXOAU0 OTHICKAHHe MpocToro cnocoba pacueta 
PaBHOBECHBIX COOTHOWIeHHH B MHOTOKOMMOHEHTHOM CHCTeMe C H3BeCTHBIMH HC- 
XOAHBIMH KOHILCHTPalMAMM MO 3alaHHbIM BeJIMYHHaM KOHCTAHT OOMeHAa Hi COrO- 
‘CTABJICHHe PaCueTHBIX JaHHbIX C SKCMePHMeHTaJIbHbIMH. 

Pacuer cBousicd K pelleHMto cucTembI ypaBHeHHi, Kya BXOJAT ypaBHeHHsA 
MaTepHaJIbHOrO OalaHca M M30TePpMbI OOMeHAa JIA Kax%KOro HOHA pH mpexno- 


AOKCHUM, TO KOSPPULMeEHThI AKTHBHOCTH MOHOB B pacTBOpe HM B CMOse PaBHl 
eC(MHULe: 


Ay K Che 
oa ae b> = Die (1) 
in (A; Age) = V (Che (2) 
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A, = Di Ai -> Ag (3) 
' n 
| i Cy = d 6: -> Coz; (4) 


| A;, Aj—copOupoBanuble KommuectBa i-ro j-TO HOHOB Ha eQMHMLy Maccbl 
wouuta; C;, Cj —pasBHosecHble KOHUeHTpaluu i-ro_M j-TO HOHOB B pacTBO- 
pe; Aoz, Aoj —Hatasbuble KouMn- 
}fecTBa (-ro HW j-ro HOHOB Ha efuun- 
jity Maccbl HOHHTa; C>,, Co; — Ha- 
FaIbHbIe KOHWeHTpaluu i-ro u j-ro 
HOHOB B pactBope; A, — cTaTu4ye- 
ji OOMeHHaa eMKOcTB HOHHTA; 
1V—o0ObeM pactBopa; — Macca 
WOHUTa; 2;, 2; —3apAMbI HOHOB. 
_ TlockoabKy B mpoueccax norso- 
MeHuA H pa3yeveHHA CMeceli dule- 
[CHTOB OGbIUHO HCHOJIb3YIOT HOHHT 
(opMe OfHO3apsAAHOrO HOHA, HOH, 
cpopmMe KOTOporo HaxOJHTCA uUC- 
| hikes MOHHT, OTMe4eH HHZeKCoM |, 
eA 0 


Aor = Ao; Aor = Avs = 
i omomwKeHo z= |. 


PewieHHe cCHCTeMbI ypaBHeHHit 


1) (2) (3) u (4) Haxogurca cae- Puc, 2, MW3oTepmpt OOmMeHa HaTpHA HH We3sHA Ha 
| lg i BOJOpOA mpv OOMeHE B TPEXKOMNOHEHTHOH CH- 


Ty tOulLuM NpHeMOM. Ilo ypaBHe- creme, / — 9KCnepHMeHTavIbHbIe QanHbie, 2 — 


HHO WaHHble, PaCCuHTaHHble MO HOMOrpaMMaM 
Co; 1/z; V \i-1ez { 
(gt 1) = Ka (Gy = — (5) 
Fo (t+ o)—4 
male 
© Ca (rue b= — 3), KOTOPOe AB- 
s 22 \ = m Ao 
; JIA€TCA CJIeCTBHeEM ypaBHe- 
20 Hui (1)—(4), paccantbipaetca 
18 coerce ae 3HauYeHHH BCex 
< C; 2A NpoOv3BOJbHOH Hanepey 
16 3ayaHHoH BenuunHb! Aj. Jia- 
14 Jee MO HafigzeHHbim C; paccun- 
: TbIBaeTCA BeJIMYHHa 
tw 
a 10 fesaaine 1 VS ; 
st At = Ay——-( >i Cu — DiC: J 
7 (=32 i=3 
ef (6) 


3ateM, CTpoa rpadwueckH 3a- 


BHCHMOCTb A; OT Ay, HaXOUM 
peuleHve CHCTeMbl ypaBHeHHit 
BTOUKE, JIA KOTOpOH Ay = Aj. 

0 of Qg2 03 04 a5 46 07 08 O9 10N PacueT mo ypaBHeuuto (6) 06- 
} jleruaetca ae HCiOJIb30BaHHH 
Puc. 3, Vsotepmst oOmMena HaTpHA HM KasbIlMA Ha BOLO- HOMOrpaMM (PHC. Fy. 


pod mp o6mene B TPeXKOMMOHEHTHOH cucTeme B MIpH- Hamm Obi v3yueH o6meH 
— 9KCnepumeH- - 
eytcTsuv 0,1 N comanoi Kuciotpl, / akcnep B TP€XKOMMOHeHTHOM cHcTeme 


_ +‘TaJibHbIe JaHubie, 2 — aHHble, PaCCYHTaHHble 0 = 
HOMOrpaMMaM Ha KaTHOHHTe B BOJOPOAHOU 
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10 AH, 7. 137, Ne 5 
) 


cbopme. Heo6xonumpre fa pacueTa paBHOBeCHBIX  COOTHOWIeHHU B 
CMeCH BeJIMUHHbI MHAMBHAYyasIbHbIX KOHCTaHT OOMeHa MOHOB ONpedesAHCh | 
9KCNePHMEHTAJIbHO B CTATHYCCKUX YCJIOBHAX M paCCUHTbIBAaNHCb NO ypaBHe- 
HuIo (1). 

SKCNePHMeHTAJIBHbIe PABHOBECHbIC COOTHOWEHHA OBI M3yYeHbI Ha Mpumepe § 
cuctem NaCI—CsCI—RH u NaC]—CaCle—HCI—RH ua xatuonnte KY-2 BJ 
CTATHYCCKUX YCJIOBHAX MPH KOHWEHTpaNH cove Jo 1 N u 9KBMBaJIeEHTHOM CO- § 
OTHOIMeHHN MeTaoB 1 : 1, PaBHoBecHble KOHIEHTpaluH HATpHA HM We3HA oMpe- ff 
JleIAJIMCb PANMOMETPHYeCKH, PABHOBECHbIe KOHIWeHTpaluH Ca — KOMIJIeKCOHO- | 
MeTPHUeECKHM THTPOBaHHeM TpHioHOM B (B cMovle — nocsie WecopOunu pacTBOpon | 
NaCl). JJ o6mena B KOHIEHTPpHpOBaHHbIx pacTBopax (> 0,2 N), rae camo ¥ 
MaslOli BEJIMUHHOM ABJIA€TCA KOHICHTPalNA BOLOpOsa B KATHOHHTe, NoceqHAA F 
onpeleiaacb HemocpeACTBeHHO NyTeM CMbIBAHHA BOsoposa c KaTHoHUTa 2N 
pactBopom NaCl u THTpoBaHHA ero IleOubIO. 

TlowyyeHHble SKCIePpHMeHTAJIbHbIe JAHHbIe NO OOMeHY B TPeCXKOMMOHEHTHEIX 
cucTemMax HM ComocTaBsIeHHe HX C pacueTOM, OCHOBAHHbIM Ha NpeAMoJORKeHHH oO: 
He3aBHCHMOCTH OOMeHa HOHOB, MpefCcTaBJeHbl Ha puc. 2 4 3. HarasqHo BUHO: 
MOMHO€ COOTBETCTBHE 9KCHEPHMCHTAJIbHbIX MH PaCCUMTAHHbIX JaHHbIX JO KOH- | 
IlCHTpallHW paBHOBecHoro pacTBopa B cpewHem 0,05 N uM 3aKOHOMepHoe pac- 
Xow eHHe NIpH Gosiee BbICOKHX KOHICHTPalWAX PpacTBOpa, KOTOPOe, NO0-BHIH- | 
MOMY, He MOXKeT ObiITh OObACHEHO TOMbKO XOJOM KOS*PUIMeHTOB aKTHBHO- | 
CTH BellectTB. | 


VWuctutyT reoxXHMHH HM aHavINTHYeCKOM XHMHH Tloctymnuo 


- ym: B, WM, Bepuancxoro 19 XI 1960: 
Axkajzemun HaykK CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


1B. Huxonasexunk, B,W.TMapamouosa, Yen, xum., 8, Ne 10, 1535 
(1939), 2A. M. Tpogumos, C6opx, Xpomatorpabus, Van. JITY, 1956, crp. 15, 
$T. @® AutunoBpa-Kapataesa, HW, H. Antunosp-Kapataes, Koa, 
waypH,, 5, 419 (1989) 4J. Dranoff, L, Lapidus, Industr. and Eng, Chem., 49, 
No 8, 1297 (1957), ®&G Jangg, Osterr, Chem, Ztg., 59, Ne 23—24, 331 (1958), §® K. M. 
Cannagse, A. B, Wamxkos, B.C, Tutos, Yonoo6mennpie BricokomomekyiApHble 
coennHenus, M., 1960, ctp. 38, *A.T. Tasugos, HW. A, Jiepuukui, Tp, H.-n. uxcr. 
XHMMM XapbKOBCK, roc, yHuB,, 10, 221 (1953); 12, 309 (1954); 12, 316 (1954), 
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 ffoxaagn Akagemun nayx CCCP 
1961. Tom 137, Ne 5 


ST a aes 


PH3SHTECKAH XHMHA 


f M. fT. TPOHHKBEPL 


_ O TIPHMEHEHMM BbICOKOrO AABJIEHHA JIA WSYYEHNS 
KOJIJIEKTHUBHOrO B3AHMOJEMCTBUS B MPOLLECCAX 
NOJIMMEPH3AUUH 


(IT pedcmaeaeno axademukom B. A. Kasaxcxum 6 XII 1960) 


a: HacTOALLee BPeMA OOIeMpH3HaHO, YTO MpHMeHeHHe BEICOKOFO aBJIeHHA 
IkasbiBaeTes BeCbMa IIOJI@3HbIM JIA HCCeCOBaHHA NMepeXoOAHOro CocTOAHHA 
} XMMM4ECKHX PeaKIMAX, B YaCTHOCTH, JaHHble O BJIMAHMH aBJICHHA Ha CKOPOCTb 
Baka B %KHAKOM case NOSBOJIAIOT B PAe CyuaeB’ MPHHTH K OMpeeseHHbIM 
bIBOMaM O CTPOeHHH MepexosHoro cCocTOAHHA (cM., HampuMep, (',”)), a TakxKe 
(0 yuacTHM B HeM pacTBopuTena (7°). CyuHocTb MeTosa 3aK0UaeTCA B BHIYHC- 
{€HHH, MO yKa3aHHbIM BbILMe KHHETH4YCCKHM JaHHbIM, BeJIMYHHbI H3MeHeEHUA OObe- 
4 Ip oOpasoBpaHuu MepexoHOro COCTOAHUA HM B COMOCTABJeHUM STO BeH- 
(MHbI C OOKHAaeMOM Ha OCHOBAHHH TOM HIM UHO MOJeJIM NepexoAHoro COCTOAHHA. 
[akHM OOpa30M, OKAa3bIBaeTCA BO3MOXKHbIM HaHTH WH CaM OObeM TMepexosHoro 
loctosHHa. Jlerko BHfeTb, UTO 9TA XAPAKTePHCTHKA BeCbMa BaxkKHa pH U3y- 
(CHW KOJIJICKTHBHBIX B3aMMOJeHCTBHH. Peub pH STOM MOMKET HATH O JIOObIX 
Ipoleccax, CBASAHHbIX C HeOOXOMMOCTHIO MpeooueHuA U3BeCTHOrO 3Hepre- 
‘mueckoro Oapbepa, H, B UaCTHOCTH, O KOJIJICEKTHBHbIX XHMHYeECKHX B3aHMOjeH- 
TBUAX. 

Hanuulem ypaBHeHHe, BbIpaxKarolllee 3aBMCHMOCTb KOHCTAHTbI CKOPOCTH 

ipouecca k oT apnenna (”): 
. (a) Hepsy AUF, (1) 
I OP er ORT, ° f 
Bech Av* — u3meHeHHe oObeMa TIpH OOpasoBaHHH MepexofHOroO COcCTOAHHA 
18 MCXOMHBIX BellecTB. Ecu B WepexOJHOM COCTOAHHH y4aCTBYIOT f UaCTHL, 
‘oBenu4nHa Av* 6yyeT, rpy6o roBopa, B (n — 1) pas Ooubule, 4Yem Ip B3anMoO- 
(eHCTBHH JByX 4wacTHI. 

B kauvecTBe WJIOCTpallMH MpHMeHeHHA paccmMaTpuBaemoro MeTOMa TIpMBe- 
‘eM HHTepecHple JaHHble YsHTopda O NOJHMOpMHOM TipeBpallleHHu aJiMa3a B 
paut, AouoxKenupie Ha XVII M@KyHapowHOM KoHrpecce No uMCTOH M MpH- 
ilaqHow XMMuu B aprycte 1959 r. (cm. Takxe (*)). Y9HTOpd Halle, YToMportece 
pacuTusauuu aimasa mpu Temmepatypax 1700—2200° BecbMa CHJIbHO TOpMo- 
HTCA C NOBbIWeHHem jaBeHun. HalyenHadt HM MO KHHeTHYeCKUM JaHHbIM Be- 
muuna Av* cocrapiset oKoo 168 cm? na | r-at., T. e. B 50 pas Goulbie OObema, 
Ipuxossueroca Ha | r-aT. B KpHcTame. OTcIosa aBTOpP Cea eCTeCTBeEHHbIi 
bIBO, O TOM, YTO H3YICHHbIM HM MOMMOpPDHbIN Nepexo OCYULECTBJIAeTCA Kak 
(OJIEKTHBHBIM AKT C y4aCTHeM 3HaAYMTeIbHOTO YMCA ATOMOB. 

PaccmorpeHuoe Bblllie MoMMOpdHoe Mpeppallenve aimasa B rpacuT Xapak- 
lepusyetcA yBeMueHvem OObeMa TIpH OOpasoBaHHH NepexofHoro COCTOAHMA. 

PaTHbIli 10 3Haky sdcbeKT HaGOLaeTCA B peakUMAX NOMMepHsalluH (CM. (°)). 
Yco6eHHO SoubUIOe CKATHE pH O6PasoBaHHH MepexOMHOrO COCTOAHHA JOJKHO 
(POMCXOMUTH B TAKHX PeAaKIMAX NOJIMMepH3allMM (NPM HM3KHX TemMepaTypax 
(IM BbICOKUX JaBJIeHHAX), B KOTOPbIX MOMHO MpesmoNaraTb HaNMAMe KOVeK- 
(MBHOrO B3aMMOfelcTBUA pearupyiomux sacrum ('’,"). ogxo6nbie peakunu 
(OXKHLI MOSTOMY TpeTepleBaTb BeCbMa 3HAYMTeIbHOe YCKOpeHHe C TIOBpILIIC- 
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HHeM JaBJIeHHA. ITO MOXKHO MPOWMMOCTPUPOBATbh CJIELYIOULUM MPOU3BOVJIbHC 
B3ATLIM mpuMepom. IlycTb yMeHbuJeHHe OObeMa MpH OOpasoBaHHH NepexoAHor 
CocTOAHHA C yuacTHeM ABYX MOJeKyJ1 MOHOMepa (MIM paquKasla C MONeK YON 
coctaBnet 10. cm® Ha 1 MovIb, a YUCO y4aCTBYIOLNMX B MepeXOAHOM COCTOAHHY 
yaCTHI, N paBHo AecaTH. Torfa NoBbIWieHHe WaBeHHA Ha 1000 arm. npuBerert, | 
COOTBETCTBUH C ypaBHeHHem (1), K yBeJIMNeHHIO KOHCTAHTbI CKOPOCTH peak i 
B 43 pasa. | 

V3 u3102%KeHHOPO CeLyeT, YTO HCCIeAOBaHHe BIMAHHA TaBJICHHA Ha CKOPOCTER 
MOJIHMepH3allHH B KAKO H TBEPAOK thaszax MO?KET BbIABUTb CY4aH KOMJEKTUBY 
HOO B3aHMOMeHCTBUA pearHpyIOWHX YaCTHIL WH NO3SBOJHT OWCHHTb YHCIO «yuag 
CTHHKOBy 9TOFO B3aMMOenCTBHA, , 

Bombo HHTepec mpescTaBlsdeT Takx%Ke M3y4yeHHe BJIMAHHA TemMMepaTyppl 
Ha 3aBHCHMOCTb KOHCTAaHTbI CKOPOCTH OT AaByieHuA. Ha ocHoBaHHH ConocTaBses 
Hist ypaBHeHua AppeHuyca C ypaBHeHHAMHM TeOpHH MepexoHoro COCTOAHMA 
MOXKHO HamvcaTb Culesyoulve DaBeHCcTBa *: 


OE mya (2 
deal OR wets 1 


Ch) 48P), of 


Bocnowp3yemca Tenepb H3BeCTHLIMH TeEPMOAHHAMH4eCKHMU YPpaBHeHHAMH,§ 
XAPAKTePH3YIOULUMH 3aBHCHMOCTb TeMOcosepxKaHuA HW SHTPOMHH OT AaBJeHHA,P 
H nofcTaBuM HX B (2) H (3): } 


(BE) aor 7 (8): — 
Gus ee oh 


Ilo yxKe LHTHpOBaHHbIM WaHHbIM YouHTOpda, SHEPlHA AKTHBALMM Mpoweccal 
rpapuTusaluW ajiMa3a BoO3pacTaeT C NMOBbILIeEHHeM aBseHHA oT O (BakyyM)— 
no 20 000 atm. coorsetcTBeHHo ¢ 175 yo 255 kkan/r-at. IlogctaByiaa 9TH WaH-| 
HbIe B ypaBHeHve (4), HaxoQUM, 4TO MpaBad yacTb9STOFO ypaBHeHHA paBHal} 
npHOiu3sntenbHo 165 cm?/r-at. U3 conoctaBieHua 3TOH WHpel Cc BeM4uHHO | 
Av*, paBHoii oKos10 168 cm?/r-aT. (CM. BbIIe), MbI MOXKEM 3aKJIOUHTb, YTO H3Me-fP 
Henne Av* c TemmepaTypoi 61M3KO K Hy.110. STO o3HayaeT, YTO B paccmaTpH-# 
BaeMOM IIpollecce H3MeHeEHHe TeMIlepaTyPpbI B H3yY4eHHbIX Npegesax (1700—2200°) 
He BJIMACT 3AMeTHBIM OOpa30M Ha YCIO ATOMOB, YUACTBYIOULUX B KOJJICKTHBHOM# 
akTe NOMMopduoro npespawenuaA. BuicHeHue STOO BONpoca AIA KOJIIeKTHB-§ 
HbIX XHMHYeCKHX B3aNMOJeHCTBHH OyeT cnocoOcTBOBaTb MpOHHKHOBeEHHIO 
B (u3H4eCKylO CYILHOCTh H Me€XaHH3M 3THX Mpolleccos. 


UuctutyT opranuyeckoH xumuv um, H, JI, 3enuucxoro Toetynuao 
Akajemuu nayk CCCP 1 XII 1960 
HMTHPOBAHHAS: JIATEPATYPA 4 


*C, Walling, J, Peisach, J. Am Chem, Soc,, 80, 5819 (1958). 2M. T. To- 
HHKOepr, SKOX, 34, 225(1960) %J. Buchanan, S,D, Hamann, Trans. 
Farad. Soc, , 49, 1425 (1953), 4M. G Gonikberg, V, M, Zhulin, Austr, J,Chem,, 
ii, 285 (1958), § Mf, Douwux6epr, B,C, Dananops, JAH, 130, 545 (1960), 

E, Whalley, Canad. J Chem., 36, 228 (1958). 7M.G Evans, M. Polanyi,} 
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Nature, 184, 1094 (1959) ®M IT. TonuxK6e pr, Xumuyeckoe paBHoBecHe HW CKOpOctTb |} 
see ted MpH BbICOKHX JaBNenHax, M3q, AH CCCP, 1960, 1° H. H. Cemeunos, C6opn, 

HMMA HW TexHONOrHA MoMMepos, 1960, Ne 7—8, crp. 196. ™M,T, Ponux6epr, | 
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Hornaagm Akanqemun nayr CCCP 
1961. Tom 137, Ne 5 
: 


PHSHYECKAH XHMHA 


B. ®. HBAHOB u 3. A. HOA 


MCCJIEMOBAHHE KHHETHKH 3JIEKTPOBCCCTAHOBJIEHHSA 
JKEJIESA HA KATIEJIBHOM PTYTHOM JJIEKTPOJE 


(IT pedcmaeaeno axademuxom A, H. Ppymkunoim 80 XI 1960) 


€JIbHOM 3J1IeKTpogle (PKO) nomaporpaduyeckuM MeTOJOM MOCBAULEHO GOVIbILOe 
ucno pa6ot ('). OfHako MouTH BCe OHH mpecuenyioT aHanNTHYeCKHe Wein. 
. Tetposckui (?) BnepBble yKa3biBaeT Ha BbICOKOe MepeHalpsAxKeHHe MIpH Boc- 
iCTaHOBJIeHHH HOHOB *Kewesa Ha PKS, On mpegnounaraert (*), uTo Fe?* Boccta- 
{aABJIMBaIOTCA OOpaTHMO, TaK KaK MOTeHILMad BOCCTAHOBJeCHHA NOMYHHAeTCA 
| Basten aihs p = const + 0,029 lg [Fe’=]. Ouenb orTpnuatenbHbie 3Ha4yeHHA 
| MOTeHUMaNa OOBACHAIOTCA HM OOpa30BaHHeM MeTAaCTAOHJIbHOH aMaJIbraMbl, CO- 
RepKauleH BbICOKOaKTHBHOe aTOMapHoe 2*Kese30. TlocmeqHHM OObACHEHO HM OT- 
ICyTCTBHe Ha aHOJHOM BeTBH OCIMNOrpapuyecKOH KPHBOH 3afepxKKH, CBA3AH- 
(HOH c pacTBopeHvem x%xesle3a H3 amManbrambl. Ha oOpaTumocTb mpoilecca yKa- 
sbIBaeTCA HM B padoTe (*). OnHako Koubtrod u JImureiiy (°) CuuTaIoT, 4TO Ke- 
meso Ha PKO ue oOpa3yeT aMauibraMbl H BOCCTaHOBJIeHHe MpOHCXOLUT HeoOpa- 
'THMO. 

B HactTosulen paOoTe HcceqoBasIucb CTemeHb HeOOpaTHMOCTH 9TOH peak- 
MMMM, BMAHWe KOHIeCHTPalHH HOHOB *XKesle3a H HOHOB BOAOpOsa, a TAKKE BMA: 
He KOHIe€HTpalluu M Mpuposbl hoHa Ha KHHeTHKY Mpotecca, 

Vccneqopahve MpoBosuoch Ha BU3yaIbHOH NomAporpactwyeckou ycTaHoB- 
Ke. Tloreniuvan PKS usmepavica KOMNeHCAaLLHOHHbIM MeTOLOM. IAEKTPOMOM cpas- 
Henna cnyxun IN KanomeibHbIlt s71eKTpod. OcobeHHOcTHIO MpHMeHAeMOn AYelI- 
KU ABIIANIOCb HANMYHe BMOHTHPOBaHHbIX Ha WIMdaxX BOMOPOAHOrO HM CTeKJIAH- 
HOO 3/IEKTPONOB, NOSBOIABLUHX KOHTPOJIMpoBaTb pH pactBopa B JOGO MOMeHT 
‘ombita. TouHocTb onpegentenna pH +0,05. Temnepatypa onpitop 25 + 0,15°. 
‘C Wemb1o pasqenenun OH3KO JleKallHX NOTeHILMAIOB NOJYBOMH paspsya HOHOB 
Kee3a M HOHOB BOLOPONa 4aCTb OMbITOB Oblla MpoBeleHa Ha OCUHMOrpapuye- 
ckom nosaporpade LIJIA-01 cuctempt [{dacmana. C nomoulbto 9TOro OCLH.Wiorpa- 
cba OplviM 3aMepeHbI NOTEHIUMaNbI MUKOB Pp AMdpbepeHuMayHbIxX MOMApOrpaMM. 

VccneqopaHve 3aBHCHMOCTH MpesebHoro ToKa /g OT KOHWeHTpallHuad HOHOB 
Fe?*+ B mpegesax ot 10-* 20 10-*N noKasavio, YTo B He4TpambHbIX H C1a00 KHCJIbIX 
‘pacrsopax (npn pH > 4,5) Ja ¢ JocTaTouHoli TOUHOCTHIO MOAYHHAeTCA ypaB- 
HeHwio VMapkopnua, ecw MpHHATb n= 2, a kKooppuvexT Aubpy3Hu 
0,76-10-® cm?/cek (paccuHTaH H3 aHHbIx 3/1eKTPOMPOBOLHOCTH), OnbiTHbIe 
JaHHple mpuBeyeHb! Ha puc. 1, J. B o6nactu pH of 4,5 go 2,8 mpefembupre 
TOKH MO *Kesle3sy H BOLOPOLy CTaHOBATCA COH3MePHMbIMH. M3. pHCrwnlyy'4ned 
BHLHO, 4YTO B Mpexenax pH o77 Ao 2,8 npesebHbi TOK Aupy3Hu paBeH CyMMe 
TOKOB TO BOJOpody HM *Kevesy. 

Vicenenopanue nolTBepAuo BbIBOALI padoT (%,°), 4TO @, BOJIHbI %*Keslesa 
cmellaeTcA B CTOPOHY GOovlee NOOHKUTEMbHDIX MOTeHUMAIOB MpH yBeMYeHHH 
KOHUeHTpauuu HoHoOB xee3sa (cm. prc. 1,4). Ilo autepaTypHbiIM aHHb™ (°) 
COOTBETCTBYIOWerO H3MeCHEHHA Py, OT KOHMEHTPalnn Ni u Co o6Hapy2KeHo He 
Opiio. Benvunna cmenleHua py, B OOuleM Cy¥ae He NOCTOAHHA HM HaxOMMiTCA 
'B C/IOKHOM 3aBHCHMOCTH OT 3HaUeHHIi KOHIUeHTpPalHii HOHOB %Kee3a 4 HOHOB 
‘BOJoposa B pacTBope. = 
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I, M3 yyenuio BOCCTd4HOBJICHHA TBYXBaJICHTHbIX HOHOB *Keyiez3a Ha PTYTHOM Ka- 


, 


| 


Ha puc. 2, 1—3 npuBelennt pesyAbTAaTH! ONpeeeHHA BIMAHMA KONIMeHTpa a 
WMH H ipHposel cova Ha Py, *Kenesa pH pH > 4,5, korka NpWcyTCTBHe HOHOM ! 
H+ He oKa3biBaeT 3aMeTHOFO BAMAHUA Ha BouHy xXee3a. Tam xe HaHecena Kpug |! 
pas 4 3aBucuMocTH KoappuuHenta a = 0,029/b* or KoHIeHTpauuH cbona (KCI)§ 
Kak BuHO 43 KpHBol 4 pvc. 2, 3HayeHHe a yMeHbINaeTCA C YBeIMYeHHeM KOH® 
IeHTpauHu oHa, YTO yKa3bIBaeT Ha HeoOpaTHMOCTb Mpollecca. 

STo yMeHbUIeHMe 3HAaYeHHH a, a TAK *%Ke CMeLIeHHE P/, BIPAaBO BbI3bIBAeTCH 
OYVeBHHO, YMCHbIEHHeM OTPHWAaTeIbHbIX S3HAYeHHH tpi-MOTeHIMaa C yBeIHue 


——- p H 
7 6 5 4 3 
8 T 
je 
16 
18 
I : 
Ss 
A 
15 10 
6 
2 
{41¢ 
10* 10°8 510% 110 4e-9K6) 
[Fe’*]— a 0 Wg {poral 


Puc. 1. Kpuppie sanucumoctu: 1 —J, or[Fe+], Puc. 2.>Kpuspie- 3apucumocru Py, OT KOH- 
dor 2NKCI, pH9,o; 2—Jq or pH, dou wexTpanun cbona: 1 — KCI, 2— KCl; 3— 
1. N KCl, [Fe?+] = 10-8 N;3—I, or pH, tou K.SOg. [Fe?+] = 10-3 N, pH 5,5: 4—xkpm- | 


4 ABHCHMOCTH a = 0,029 /b OT 
IN KCL [Fe] =0; 4—aqy, of [Fe], dor "2 ci Rett] = 10-8, DH 5,5 
AINEV RE Wat Se 


HHe€M KOHIeHTpalHn cboHa. OcobeHHo 3aMmeTeH STOT S*PdekT B CMyaae HCNOMb- 
30BaHHA B KayecTBe (oHa Cywbparos. 

IIpoTHBonoNOKHOe BHAHHE OKA3bIBaIOT KOHILCHTPHPOBaHHble PacTBOpbI 
CaCiz. Ha done 5M pactBopa CaCle Ha6ofaetea CABHT py, B NOMOMKUTeMbHYy1O 
cTopony o 300 mp (cm. puc. 4). Ecau BMecto CaCle B KauecTBe OHA B3ATb KOH- 
WeEHTPpHpoOBaHHbIK pacTBop Ca (ClO:)2 (ya. Bec. ~ 1,4), To 3HaueHHe @y, OCTa- 
eTCA IIPHMepHO TakHM 2%Ke, Kak HM B pacTBopax KCI. 

PesybTaTbl Hallux MCcCeloBaHu o BIMAHHH PH Ha gy, 9MeKTpOBOCCTa- 
HOBJICHHA Fe®* rpeacTaBseHbl Ha puc. 3A. Kak BHYHO 43 KpHBbIxX 4 u 6, MOTeH- | 
WHaJIbI TOJYBOJIH COBMeCTHOrO pa3spsia HOHOB %Kele3a HM HOHOB BOOpona B 
ipewetax pH or 4,5 fo 2,8 nexKaT 3HaYHTeIbHO NOJOKUTeMbHEe My, paspaya 
HOHOB BOJopoga (cM. KpHBbe /, 3, 5), HO OTPHWaTembHee 3HAYeHHH Py, pas- 
Pxa HOHOB xKee3a mpx pH > 5 (cm. kpuByto 2). C yMenburenvem pH gy, cos- 
MeCTHOH BOJIHbI, KAK BHAHO H3 KpUBbIX 2, 4, 6, 7, IpHOnMKaeTCA K 3HaYeHHIO 
1, BOMOPOAHOM BOWIHEI (py, = —1,620 B). 

Ec 43 TOKOB OOuleli BOJHEI BbINeCTh TOKH BOOPOLHO! BOTHEI TIpH pase 
HPIX 3HAYCHHAX NOTeHIWMaa, TO MO pa3HOCTH TOKOB MOXKHO NOCTPOUTb BOJHY 


Paspaqa xene3a (4a Mannoro 3HayeHua pH). Tloretumannt nonyBonH gy, 
NOJTYYCHHbIX TAKHM CNOCOOOM KPHBbIX paspsjja HOHOB Fe?+ B KHCJIbIX pacTBOpax 


*b us ypapuenna p= gy, + blg =! | 
i 
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OKa3bIBalOTCA Oosee OTPUUATE/IbHLIMM, YeM B HeliTpasbHbIX cpeqax (cM. KpHBpIe 
® uw 9 puc. 35). 

IIpaBomepHocTb TaKoro NocTpoeHHaA KPMBBIX H yKa3aHHoro BpIBOa Opa 
ATBepxleHa JaHHbIMH AudpepenuMalbHok NomAporpaunu: 


' Pou 1N KCl 10N CaCl, 10N Ca(ClO,4). 10N LiCl 

pH Bor AH (6530) 3.0310 |5,0%>- 2,5%)/, 5,09.) 8b ie ia. 48 5,8 

Be 2; 145; 149; 155 — — 1,13; 1,14 1,42** 1,977 
Bo, B > 1,45; 1,50; 1,55; — 1,33 *; 1,24 *; 1,27; 1,97 1,4 LE 


I * Tlannpie padotn (8), 
** 113 nMOAporpapuyseckol BOJIHET, 


OTH JlaHHbIe MOKAasasu, YTO NOTEHMMaI MUKA , Ha AudpepeHiMabHLIX KPUBBIX 
asp”afa HMOHOB Bofopofla He H3MeHAeTCA OT MpPHCyTCTBUA B pacTBope HOHOB 
€1€3a MW MpakTH4eCKH He 3aBHCHT OT H3MeHeHHsA pH. B To xe Bpema gp paspaga 


4a 


- 


x $— —t+t—-—+-- 


10 a 206 10 15 208 
TaeG epe 


Puc. 3. A-—kpnebie sapucumoctu J—q, Puc. 4. Kpuspie J —@uacoued M CaCle: 
Sire |=0) mon 7N KCl: 1—pH6,6, 3— 1—[Fe**]=0, pH 3,65; 2—[Fe+]= 
apH 3, if 5—pH 3,3; Kpuspie sasucumoctu =10-°N, pH4,9; 3—[Fe**]=10-° N, pH 
o OT [ise] = 10-3 N, dou 1 N KCI; 2— 3,0; ‘2—| Ret) ==4053N, pH 2,9 
| pH 6,6; Reais 8: 6 — pH 3,3; 7 — pH 2,8. 

B — 3aBucumoctb @,, ot pH, ou 4N RCI: 
oe we) = 0, 9 —[Fe**}-= 103 N. 


~HOHOB *Kesle3a Ha 9TUX 2%Ke AudpepeHUuasbHbIX KPHBbIX C YMeHbIeHvem PH 
CMelULaeTCA B CTOPOHY OTPHWaTebHbIX MOTeCHUHAIOB: MpH H3MeHeHHU PH c 6,9 

| Ao 3,5 Agp =~ 100 ms. B oueHb KucuIbIx pactBopax (pH 2,2) nuk BowHbI paspaga 
MOHOB 2Kesle3a CHBAeTCA C MHKOM Pa3pAfa HOHOB BoJopona. B obusem cslyyae 

~BeJIM4HHA CMELLEHHA (1, M Pp 3ABMCHT OT COOTHOUWICHHA KOHUeHTpallHi MOHOB 
*%Kele3a MW HOHOB BOMOPOIA; C yBeHYeHHeEM KOHILCHTpauHH HOHOB xKenesa Aqy, 
_yYMeHbUIaeTCs. 

Ilo aHTepaTypHbIM JaHHbIM BO3pacTaHHe NOAPH3alHW C yMeHbUIeHHem pH 
‘HaOslolanoch Npu 2ZeEKTPOOCaKAeHHH WHHKA, HHKeJIA, KOOaIbTAa, JaHTaHa, HH- 
JA M HEKOTOPHIX Apyrux MeTasos (‘). Lua mpomecca paspaya MOHOB xese3a 
‘Ha PKS Takux aHHbixX HET, 3a HCKIOUeHHeM padoTpI (°), B KOTOPOH OTMedaeTCA 
OOpaTHblii xox 3TOM 3aBucuMocTH Ha doHe 5 M pactBopa CaClz. OnHaxko nocaen- 
Hee He CorjacyeTca C pe3ybTaTaMM HalHX ONbITOB, IPOBeeHHbIX B aHaJiOru4- 
HbIX YCJIOBHAX (CM. pHc. 4). 

-/ CoBokynHocTb MOJIy4ueHHbIX HAMM 9KCMePMMeHTAJIbHbIX AHHbIX MO?KET OBITb 
OObACHEHA, CCIM MpeANOOXKUTL CeAyIOULMA MeXaHH3M Mpomecca 3/1eKTpOBOC- 
leranosaenia weslesa Ha PKS. B BosHom pacTBope 3a cueT peaKkH: 


i [Fe (H,0),]?+ -+- H,0 2 [FeOH (H.0), _,]* + Ht + x (H,0) (1) 
‘ qe ed ess | Se ee 
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oOpasylorca MeHee ruspaTHpoBaHHEIe oKcoKommeKchl B. B ABOHHOM Cioe B 
OnpesesleHHOM COOTHOWEHHK KOHWeHTpallHi HAXOAATCA KaK HOHbI A, Tak H HOHE 
B. Ecau npegnosoxKutb, 4To paspad Oonee PHApaTHPOBaHHbIX AKBAKOMMVEKCOB 
A 6onee 3aTpyQHeH, TO CKOPOCTh NMpollecca JoKHA OMPeMeATCA ZaMeMNeH- 
HOCTbIO CTaHM paspsayja MeHee FHApaTHpoBaHHbIx KOMMIeKcoB DB: 


[FeOH (H20),,_,}* + 2e— Fe? + OH- + (n — x) H,0, (2) 4 


Takum o6pa3om, peakuusa (2) ABIAeTCA cTalHeli, ONpewenstouleh CKOpOcTb | 
mpouecca. Pacxog WoHoB B MoxkeT NonosHATECA 3a CueT AMdpy3Hu HoHoB A | 
i ObICTporo nepexowla HX B HOHbI B no Mepe cmemjenua paBHouecua A = BB oKo- } 
JowieKTpowqHom cnoe. Benvunna mpesebHoro ToKa ONpesemneTCA He HOHAMH F 
B, a ome KOHWeHTpalueli HOHOB 2Kele3a B OObeMe. | 

B cooTpeTcTBHe C MpHBeAeHHbIM MEXAHH3MOM 3JIEKTPOAHOH peak yMeHb- 
weHve pH pactBopa JO/KHO BbISBaTb CBHI PpaBHOBeCHA OOBeEMHOH peakilHH 


(1) B cCrOopoHy yMeHbIeHHA KOHWeHTpauHH HOHOB B uM TeM CaMbIM BbISBaTb pOcT J 


nowspHsannn. C Apyro cTopoubl, Ka3aviocb Obl, YTO BCAKAA Mepa, NPHBOAAMLAA | 
K YM€HbLUIeHHIO CTeNeHH. FHAp ata HOHOB *Keviesa, FOMMKHA OONerYHTh Npowecc 
MX pa3paya HW ClenaTb ero Oonee OOpaTHmbIM. B CHbHO KOHUCHTPHPOBaHHbIXx 
pacTBopax CaCle Mbl feHcTBHTeJIbHO HaOwi0ain yMeHbUeHHe NOJAPH3alnn 
STOO Mpolecca. OmHako 3ameHa cboHa CaCle Ha KOHLEHTPHpOBaHHbI pacTBop Ff 


Ca (ClOy)2 noka3ana, ¥YTO HOHbI Ca?*+ He urpaloT pematiomleh pon. IIpnunna & 


6ouIbUIOrO CABUTAa My, B CTOPOHY MOJORKUTEIbHbIX 3HAYCHHH B YKa3aHHOM CuJy- 
4ae CBA3AHA, BEPOATHO, He C AONONHUTEMLHON DerHApatalve AKBAKOMIIJIEKCOB. 
€ C 34Me€HOH OKCHKOMMVI€KCOB Ha XJIOPOKOMMJICKCbI. 

Bpipaxaem 6arofgapHoctb aka. A. H. PpyMkuuHy 3a BHAMAHHe HM COBETHI, 
OKa3aHHble Mp BbINOJHEHHH aHHO padort. 


MockopcKHit rocyapcTBeHHbI YyHHBepcuTeT Toctynuao 
um, M, B, Jlomonocospa 28 XI 1960 


IMTMPOBAHHAA JIMATEPATYPA 
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| Jornags Akanemun nayx CCCP 
| 1961. Tom 137, Nb 5 


PHSHYECKAAH XHMH# 


| H. M. MOMEPAHUEB, B. A. XPAMYEHKOB, JI. B. CYMUH u A. B. 3HMHH 


CHEKTPbI AXEPHOrTO MATHHTHOFO PE3ZOHAHCA 
IBJTY VEHHBIX NEP®TOPOKTAXHEHA H MEP®TOPIOAEKAIWEHA 
J (I]pedcmaenexno axademuxom B. A. Kapeuneim 17 XI 1960) 


_ IIpw uccneqopanuu payMalMoHHO-xHMMy4eCKUX MpoLleccoB, NPOHCXoAALLHX 
bmaroqapsa! o6nyyeHuIoO opraHM4ecKUX CHCTeM, BeCbMa IeHHbIe pe3yAbTaTHD 

eT HCNOJb30BaHHe MeTOJOB H.-K. CNeKTPOCKONHM HM AepHoro MarHuTHOrO: 
besoHaHca (a. M. p.) ("). OnHako pacuindpoBka U.-K, CMeKTpoB 3aTpyyHeua 
B OCOOeHHOCTH JIA CNOMKHbIX MOJIEKYW1) BCICICTBHe MepeKpbiBaHHA Momoc Mo- 
OULCHHA, XapakTePH3yIONLMX OTMEIbHbIe (PYHKIMOHAIbHbIe FPyNMbl B Move- 
ye. B A. M. p. CNeKTpax HHH, XapakTepu3ylouie ITH Ppynnbl, XOpoulo pas- 


7 


MUMMbI, YTO eaeT Oonee HafexKHbIM PelleHHe BOMpoOca O Ha/IHYHH OTAeJIbHbIX 
PyHKWHOHaIbHBIX Fpynn. 


. 


Hamu nonyyenbl cnekTpbl MarHUTHOrO pesoHaHca simep Fl? ana ve o6sy- 
I@HHIX H OG y4eHHbIX Ha Co” (uHTerpanbHas 03a ~ 11?* 9B -r-!) nepdtTopoKta- 
Mena u nepdtopyosekagnena. 3anucb cnekTpoB MpousBeseHa Mpu KOMHAaTHOR 
femnepatype C NOMOULbIO yCTaHOBKH, KOTOpaNA OyeT ONMCAHA B OTICJIbHOM CTa= 
the. XMMMYeCKHH CIBUr H3MepANICA OTHOCHTebHO mMHHH F’* rpynnt CFs 


tpud@topykcycuow KucnoTH. Benuunubt xumuyecKoro cyBura 6, OT/IOxKeHHBIe 
H,.—H 


‘ 6 
da wkane puc. | wu 2, ompegxensioTtca BbIpamkKeHHem aaa -108, 


3ST 

sme Hr — pe30HaHcHoe 3HaveHve NomA AA stanoHa HM Hoop — pesoHaHcHoe 
sHaveHHe Nos Waa dhTopa AanHou sbyHKWHOHaAbHOH rpymnpl. 

| Ony6uKopaHHble B uTepaType TeopeTHYeCKHe MH IKCMEPHMeHTAJIbHbIe LaH- 
able NO XMMMYeCKUM CABHTaM AIA STOpyriepoAnbIxX CoeHHeEHHH MO3BOJIAIOT 
DAHO3HAYHO MPON3BECTH PacIMpoBKy NMPHBeeHHbIX BbILWe CHeKTpoB. MoxKHO 
CUHTATb YCTAHOBJIEHHbIM, 4YTO AA STopcosepxKaulHx CoelHHeEHHM XHMMYeCKHH 
oasur agep F!® B ocHOBHOM onpeseseTcA BHLOM XHMUYeCKON cBa3sH. Jha cce- 
pH4eCKM CHMMECTPHUHbIX HOHOB F~ napaMarHuTHbi WIeH B BbIPaxKeHHH JIA XH- 
MHYeCKOrO CABHra OTCyTCTByeT. HaMune KOBaJIeHTHOH CBASH MPHBOLHT K MOAB- 
NeHHIO TOTO WieHa H CMELLEHHIO AHHH MOFNOULeHHA B CTOPOHY CwaOblx Nowek 
2,5). na dropyrieposHubix coeqHHeHHH, He CofepxKallUXx Apyrux aTOMOB, Kpo- 
me yrnepofa u dTopa, ycTaHoBseHo, 4TO JMHMM MorsonjeHuaA Ana sagep FY 
tpynn CF pacnoioxKeHb! B OTHOCHTeEIbHO CHJIbHBIX Momix B Gonee cw1aObix 
HOAX pacnonoxKeHbl WHHuM rpynn CFe, a wHHUN, O6ycoBeHHbIe FY rpynn 
CFs, pacnonoxkenbl B eule Goee ca6bix monax ('). 
— VWicxona u3 npupegenHpix Bile coo6paxenul creKTpbl HeoOyYeHHbIX Mep- 
(propoktaquena u nepdropsomeKasvena pacuiMdpoBpiBaloTcs CuleAyIOUlHM OOpa- 
30M. Cu.ibHaa nooca B palione 6 = 5,5 npeamosaraerca cocTosuleh v3 CepHH 
HepaspelleHHbIX MHKH, NpHHaqexamwux agpam FY rpynm — CFe — mosekya 
Meee (CFs), — CF = CF: wv CFa = CF — (CF2)s — CF = CFs. OtHo- 
ppereuo cna6an munua (6 = 1,8) mpegqnonaraetcaA oOycoBseHHOK A pamMu 
FY! Kouuesbix rpynn = CFe. JIimnua, o6ycoBieHHan CF, koTopad omugaetcr 
PacnoomKeHHoli B Gosiee CHIbHOM Movie, YeM AMHUA Anep Fl? rpynn — CFz —, 
e HaOyloyanacb, MO-BHAMMOMY BCleCTBHe ee MaJioh HHTeHCHBHOCTH. IIpuBe- 
leHHOe Bille OTHeECeHHe JIMHUM CneKTpa MOATBepxAaeTCA CoOoOpaxKeHHsMH, 
OCHOBaHHbIMH Ha Olle¢HKe HHTCHCHBHOCTH JMHMH, 
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CneKTpbI OOJyYeHHbIX NepsTopoKTaqveHa HW NepdTopsosekaquena ord 
WOTCA OT CHEKTPOB HeoGsyYeHHbIX COCAMHEHHM HaH4YHeM JIMHUM, pacnolo*Ke 
HOH B OTHOCHTebHO Oowlee CaObIX MOJIAX, YEM JMHMH HeoOmyyeHHbIX oOpa 
OB. OTA JIMHUA MO CBOeMY MOJIOXKeHHIO, COPIACHO CKa3aHHOMY BbIile, TOJDKH 
ObITb OTHeCeHa K rpynme CF3, OOHapyxKeHHOM TakxKe MeTOJOM H.-K. CNe€KTPO| 
CKOMHAH. 

Hekoropple H3MeHeHHA (hOpMEI MOMOCH, NpHHannexameii agpam F? rpyny 
—CF2—, OObaACHAIOTCA, BEPOATHO, BOSHHKHOBCHHEM Pa3BeTBJICHHOH CTPyKTYpH 


PAS 


ih War 


6 4 Z 0 =e 6 4 2 0 F=2 
o> 6 => 
Puce, 1, Cnextp MarHuTHoro pe30HaH- Puc, 2, Cnextp MarHuTHoro 
ca agep Fl psa Heo6slyueHHoro (/) pesoHanca sgep F!® ans 
o6yyeHHoro (2) nepdropoktaquena HeoGslyuenHoro (/) H O6uly- 
yeHHoro (2) nepdropgsope- 
KaqHena 


OOpa3sloB Goble, YeM JIA HeEOOJYYeHHBIX. DITO OOBACHAETCA BASKOCTHIO OO.y- 
YeHHLIX OOpa3siloB M CTaBUT Mpeses BO3MOXHOMY PpaspelleHHtoO. CueqyeT O*KH- 
aTb, TO H3MepeHHA MIpH Oowlee BLICOKHX TeMMepaTypax WayyT CieKTpbl C 1yd- § 
IMM pa3pelleHiem. | 


@u3NKO-XHMH4eCKHH MHCTHTYT Tloctynuao 
uM. JI. Sl. Kapmosa 10 XI 1960 


UWMTHPOBAHHAA JIATEPATYPA 


1J, A. Pople, W.G Schneider, H.J. Bernstein, High-resolution 
Nuclear Magnetic Resonance, N, Y., 1959. * H.S, Gutowsky, C, J. Hoffman, 
J, Chem, Phys,, 19, 1259 (1951), *ASaika,W.P. Sticht eres. Chem, Phys), 227-20 
(1954), 4N, Muller, P.C, Lauterber, G, F.Svatos, 3. Am, Chen Soc, 
79, 1807 (1957), 
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Wornage Akanqemun nayr CCCP 
1961. Tom 137, Ne 5 


®H3SHYTECKAH XHMHA 


r. b. PABHY u FO. H. BYPLLEB 


BJIA“AHHE MOJIUMOP®H3MA HA TENJIONPOBOWHOCTb 


(ITpedcmaeaeno axademuxom H. B. Tananaeevim 25 XI 1960) 


MsmeHenve TensOnpoBOAHOCTH B pesysbTATe (pa3s0BbIX MpeBpallleHHi B TBep- 
MOM COCTOAHHH, CBA3AHHbIX C Pa3JIMYHbIMH (popMaMH MOMMOpdu3sMma (oOpaTu- 
ble, HeoOpaTumble mepexodbl MoguduKalHi), npecTaBneT 3HadHTe/bHbI 
ay4HbI WM MpHKMaqHOH MHTepec C TOUKHM 3peHHA MOsieKyApHOU cusuKn. Tlep- 
ble HaOJIOMEHHA B TOM Mae, BLIMOJIHeHHbIe C HEOPraHH4eCKMMM BelLeCTBaMH, 
YaCTHOCTH C cepoH ('), MOKa3aJIH Ha HaJIMuHe CYULeECTBeEHHOM pa3sHHLbl YMCeH- 
OFO 3Ha¥eHHA TEeNJIOMPOBOAHOCTH y pa3JIHYHbIX NoOMMMOpuHpix cas. Bor 
TakKKe yCTaHOBJeH Pa3sJIMYHbIM TeMMepaTypHbIlt XOX TemOnpoBoxHocTu y pa3- 
BIX MOAMMUKaWMH. Ham NouTH HeH3BeCTHbI paooTb! MO H3y4eHHIO TelONpoBOL- 
OCTH MpH da3oBblxX mepexofax B TBEPAbIX OPraHHYeCKHX BeULeCTBAX, a TaKxKe 
(pH HM3MeHEHHM arperaTHOrO COCTOAHHA STHX BeleCcTB (MaBJIeHHe, KPUCTaVH- 
‘3allMa). ITO CBA3aHO, MO-BUAMMOMY, C CYLLeCTBeEHHbIMH MeTOAMYeCKUMH Tpyd- 
HOCTAMH, KOTOPbI€ BCTAIOT IPH MOCTaHOBKe MOMOOHbIX JKCNepHMeHTOB, 

JA BbIACHeHHA BJIMAHHA MOJIMMOppH3Ma Ha TeMJIONPOBOAHOCTb MbI HCMOJb- 
30Ba/IM pa3spaOoTaHHbI HaMH MpHOop, KOTOPbIM NOSBO/AN MpOMSBOUTb H3Me- 
peHHA C AocTaTOUHOK TOUHOCTHIO (OWIMOKA OMbITa He MpeBpiiaia 2%).-B ka- 
yecTBe OOHEKTA HCCeOBAaHHA Obl BbIOpaH n-AuxJOpOeH301. Kak H3BeCTHO 
‘M3 JIMTepaTypbl, 3TO BelllecTBO OO/IaaeT ABHO BbIPaxKeHHLIM MOMMOpdu3mom, 
‘MB YacTHOCTH OOpaTHMbIM Nepexogom ripH ~ 32°. Uncuio (a3, Mo aHHbIM pas3- 
JIM4HBIX ABTOPOB, BapbupyeT OT AByX JO Tpex (?-°). 

VM3mepenua TenonpoBosuoctu n-CyHaCle mpoBogusiucb Mp cTalMoHapHbix 
*yYCJIOBHAX OTHOCHTEJIbHbIM MeTOJOM Ha MpHOope Tua AByX KOaKCHaJIbHbIXx 
IMJIMHApOB, KOTOPbI OblJl CKOUCTPyHpoBaH Tak, YTO MO3BOJIAJ H3MepsATb Tel- 
| MOMPOBOAHOCTh BellleCTBa B TBEPAOM H X%KHAKOM COCTOAHHH. 

IIpuGop (puc. 1) 6b usroToBsIeH M3 CTeK/a H COCTOAJ M3 padovero IHIMHApa 

(1) (BHYTpeHHUu AuameTp 3—4 mm), Mepexogaulero BBepXy B BOPOHKy 2 A 
-3arpy3ku BeujecTBa. Ilo ocw pa6overo wnnHHApa J Cc MoOMoLIbIO TedOHOBOH 
BTYJKU 3 WeHTPMpoBaJICA YeTLIPeXKAHAJIbHbI CTEKIAHHbIM KanuIAp 4 (BHeLI- 
‘Hui Juametp 1,5—2,0 mm), BHYTpM KOTOpOrO MOMeLaacb TepMonapa Meb — 
KOHCTaHTaH 5 (quamerp 0,10 Mm) 4 HAXPoMoBbIii HarpeBaTeab 6 (quametp 0, 10mm). 
Jinuua Kanunaapa 4 Opa Ha 8—10 cM MeHbie AMHbI paoovero WHIMHApa 
1, MU, TakKMM OOpa3oM, BOpOHKA, OOpaszyloulaAca pH KpHCTaNM3ZalHN BeuLlecTBa 
B WHMHpe, Ha 2—5 cm He JOXoAua Jo BepxHero Topula KanMaApa. Padounit 
“IMAMHAp Obl 3aks104eH B Be pyOalikH 7 u 8, B KOTOpble MofaBalacb TepMocta- 
THpyeMaA 2%KUAKOCTb M3 TepmMoctata Boosepa. Temmepatypa %MAKOCTH B MIpH- 
Oope usmepsiacb C MOMOUbIO TepMonappl 9, 3aKOYeHHOH B KanHuAp 10. 
-Cpepxy mpu6op repMeTH4HO 3aKpbiBaJIcA CchepH4YecKUM KOJIMAKOM 71, AMeroulHM 
-oTBog, 1/2, KoToppli yvepes KpaH /3 mofKmMouaCH K BakKYyMHOMy Hacocy. 

' Tepmonappt 5 u 9 Opin COeNMHeHbI Tak, YTO MOXHO ObIIO H3MepATb Kak 
TemMepatypbl Ha creHKax Kaluapa 4 u paOouero WMaMHgApa J, Tak HM pa3- 
'HOCTH 93THX TemMepaTyp. O. W. Cc. TepMolap H3MepAsacb Ha MOTeHUMOMeTpe 
INTH-1. 


‘ 


i 
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Ecau Ha cTenkax paOovero WHMHApa NofepxKuBaeTCA MOCTOAHHAA TeMMe 
patypa, 4 B KanMsape B eMMHHLUy BpeMeHH BbienAeTCA OHO H TO Ke KONHYEF 
cTBO Tella, YTO RocTHraeTCA NOMMep2xKUBaHHeM MOCTOAHHOM CHVJIbI TOKA, Nofa 
BaeMOro B HarpeBatesb 6, TO MpH CTalMOHAPHbIX YCNOBHAX PaSHOCTb TemMepa-} 
TYp M@KAy Kanuiapom 4 W CTeHKOH UMIMHApa OyeT 3aBHCeTb TO/bKO OT] 
TEMVJIONPOBOAHOCTH BeULECTBAa, NOMeeHHOrO MexKy HUMH (°): 


d 
Qin (+) 
Pie M27 
ds 
Q In ( 5 
(Kora Ree = const, Torma ti — te = f (A)), rae Q— kouMuecTBo Tema, } 


BbIJeNAIOUerocA B CMHMWLY BpeMeHH B Harpepatese, / — AMHa Kanunapay 
4, 11 —TemnepatTypa Ha NOBepxXHOCTH KannApa 4, t2 — TemnepatTypa Ha Mo-} 
BepXHOCTH pa6oyero unHHApa J, d2— Qua- 
MeTp padoyvero wHHHApa J, di— Mamertp | 
Kanusispa 4. 4 

Tlomentaa B paGounl unsuHyp J BemecTBa } 
C pa3/IHYHOH, 3apaHee H3BeCTHOH TeNJOMpo- | 
BOJHOCTbIO, HaxosumM 3aBvcumocTb At oT A } 
JIA PpasJIMUHbIX TemnepaTyp. SaTem CTpoHM Ff 
rpadpuk 3apucumoctn Aft, A B Bue H30TepM, 
110 KOTOPbIM TOTOM, H3Mepaxa A? a BenlecTB: F 
C HeH3BeCTHbIM A, HaxOXMM KoasdduuneHT Ff 
TEMJIONPOBOMHOCTH CCuesyeMoro BellecTBa | 
iA JlaHHOH TemMnepatyppl. 

B kKauecTBe TpayHPOBOUHBIX BelILeCTB 
HaMH OpbliH BbIOPpaHb! BelleCTBa B WIHPOKOM 
TMana3soHe TeMONMpOBOAHOCTH, TakHe Kak 
BOa, TIMMLePpHH, TOVON, BOSLyX. 

OTM BeIIeCTBa HCCeLOBaNIMCb pa3sJIMUHbI- 
MH aBTOpaMH B INJMPpOKOM TemMepaTypHOM 
HHTepBale, H Pe3yJIbTATbl HCCMeAOBaHHA XO- 
polo Mexy co6oH cormacytoTcs. 

Jia Tex rpallyHpoBOUHbIxX BeLIeCTB, Tel- 
JIOMPOBOLHOCTb KOTOPHIX H3y4¥aNacb B HeO- 
CTaTOUHO IWHPOKOM TeMNMepaTypHOM HHTep- 
Bale, Mbl 9KCTPanoONMpOBaJIH 3HAaYeHHe KOIP- 
(HILMeHTAa TeNNONPOBOAHOCTH Ha Oosee BbICO- 
KHe HWJIH HH3KHe TemMMepaTypbl, MpelBapu- 
TeJIbHO yOeCIMBIIHCb, YTO B SKCTpanoumupye- 
MOM HHTepBasle TemnepaTyp rpalyHpoBouHoe 
Puc, 1, Tipu6op naa usmepenua Ten- BeWECTBO He MpeTepmeBaeT tbasoBbIxX MpeBpa- 
FOMPOBORHOCTH BeulecTB B TBEPAOM H WeHHH H, CJIeEMOBaTebHO, TeMMepaTypHbIit 

EEN ROGT OBA KOSPPUuLMeHT TeNONPOBOAHOCTH ocTaeTcs 
MOCTOAHHbIM. 

Ja vccneloBaHuaA Ham ObIT B3AT BeCbMa UHCTHI OOpasel n-quxnopbex- 
sona. H3mepenna, pe3yJIbTaTbI KOTOPbIX NpelcTaBseHbI Ha puc. 2, NponsBoAH- 
JiMCb Ha NpHOopax AByX BapwaHTOB (CTeKNAHHOM HW MeTasIM¥eCKOM) Ip TeM- 
nepaTypax oT +98 no —40°C, T. e. nccnefoBanacb TeNONPOBOAHOCTH Bellle- 
CTBa B XKHAKOM H B TBEPOM COCTOAHHH (fn, = 53°). Tlepeq onbitom BelllecTBO 
NOMeHaOCb B paOounl WHIMHAP, Pe OHO NaBHJOCb, HU H3MepsANaCb TenNONpo- 
BOAHOCT pacnaBa; 3aT€M MpPOM3BOANNACbh OLICTpaA WIM MelWIeHHaA KpHCTaJ- 
JIM3aUMA WM M3MepsAaCb TeMJONPOBOAHOCTh pa3sJIMYHbIX TBepAbIX thas. Paccmat- 
PHBaA TENNONPOBOAHOCTh *KUAKOrO N-CeH4Cle, MOKHO OTMETUTL JOBONbHO 3Ha- 
YHTeJIbHOe BOSpacTaHuve KosppPNUNeHTA TeMJONPOBOAHOCTH C MOBbILeHHeM TeM- 
MepaTypbl, YTO XapakTepHo JWIA HEMHOFHX BellecTs (ruMuepHH u mp.). Jo 98° 
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PHBaA TeMONPOBOMHOCTH He MpeTepMeBaeT HHKAKHX H3N0MOB. B 3aBHCHMOCTH 
T CMOcoO6OB KPHCTaJWIM3allMM pacmlaBa, BpeMeHH BbIepoxKUBaHUA Mpu onpe- 
yjAeICHHBIX TemMMepatypax HM T. J. Nowyyaiorcd pa3zM4uHble MmMoqupuKaluHn 
" m-CcoHaCle2, wmeroulve pa3Hyl0 TenONpoBOHOCTD. 

_ B TBepyom coctosnun y n-CsHaCl, Hamu oOHapyxKeHEl JBe cTaOHIbHEIe 
MOM@uKaUMH: HU38KOTeMMepaTypHan a (puc. 2, /V), oGnanatoulaa HUu3KOH 
TenjompoBonHocTEo (29—35-10-° Kan/em-ceKk-rpaq), 4H BbICoKOTemnepa- 
TypHaa f (puc. 2, ///), oOnaqatoujaa Gonee BEICOKOH TenJONpoBO_HOCTbIO 
(37—40 - 10-®kaa/em: cek- rpag). OHaHTHoTponHEi Mepexol Mexay 93THMH 
ABYMA MOAM@uKalMAMH a7, MO HalIMM M3MepeHHAM, CooTBeTcTByeT ~32°. 
‘Mogudukatuio a mpu OLIcTpoM HarpeBaHHH MHOrga yAaBasocb Neperpetb Jo 40°, 
He BbISbIBaA Mepexoya: MoAupuKawHio BP MoxKHO MepeoxsaquTb yo 30°. 


fare So & 
SSsess 


~40-30 -20-10 D0 10 20 30 40 50 60 70 80 90°C 


Puc, 2, TenuiompospoguocTh napasHxop6ex30a 


TouHo BEIABUTb TemmepaTypy #28 mepexofqa MOXKHO TOKO pH JJUTeb- 
HOM TepMOCTaTHpoBaHHH. 

Kpome ctTaOusbublx MoxMpuKkanui y n-CeHaCle mbt oOHapyxKuM HamuaqHe 
MeTaCTaOMJIbHEIX cbopM. IIpu ObicTpoM oxsaxKeHHH pacnaBa oOOpa3yetca nep- 
Baad MeTacTaOuIbHad MoqupuKaunA P’ (puce. 2, //), cyuecTBylolasA B HHTepBawe 
Temlepatyp -+32~--++53°, koTopad oOmayaeT TemmonpoBogHocTb1io 63—70- 
-10-° kan/cM -cek -rpay. TenmonpoBogHocTb STO MomMuKAauMH yaBalocb mpo- 
' cnequTb Jo +20°. 

B TemnepaTypHoM HHTepBasle +32—-++53° B’-moqudpuKkanua yepes 4—5 cy- 
TOK MepexoquT B cTa6umbuy1o dbopmy f. SToT nmepexoy ocyulecTBAeTCA, M0- 
BHIMMOMy, 4epes pA MeTacTaOHJIbHBIX (OPM C KPaTKHM BPeMeHEM CyYLIeCTBC- 
_ BaHHA, Tak KaK HHOra yAaeTCA CHATb KPHBBIe TENOMNPOBOAHOCTH, JexKallHe 10 

CBOeMY 3Ha¥eHHIO MexKy KpHBbIMH f’- uw B-moqndpuKauHit. 
Ilepexog or B K a ueT yepe3 MeTacTaGHJIbHy10 dopmy @’, OOazarlolly1o Ten- 
JOMpoBoszHocTH1 35—39-10-> Kan/cm-: ceK-rpad. 
3 Takum o6pa3om, HaM yJlalocb 4eTKO (PUKCHPOBaTb B HHTepBasle TemMepatyp 
—40—-+53° mpe cTraOvmbuble HW WBe MeTacTaOubHble MOANPuKaUMH. IIpu 3Tom 
| Y pasHbIx NMONHMOpdHbIx COpM He TOJIbKO MeHAeTCA BeMYHHA Kos*puuMenTa 
TeNJIONPOBOAHOCTH, HO HM 3HayeHHe TemMepaTypHOroO KospulNeHTa Telvompo- 
BOJHOCTH. 7 
STO MOKET MpeMcTaBATb MHTepec Kak Mpu Oosee yruiyONeHHOH TpakTOBKe 
MNPHposb NpeBpaileHHi, TaK WH NP pasHoOOOpasHbIX TeMIOMusNYeCKUX 3aayax, 
CBA3AHHbIX C MpOXOxXKMeHHeM Telia yepe3 TBepAble OPraHvyecKHe BelilecTBa. 


VMuctutyt o6met wv HeopraHHuecKoh XHMHH Tlocrynus0 
um. H. C, Kypxakopa 23 XI 1960 
AkajemunH HayK CCCP 


UWHTHPOBAHHAA JIMTEPATYPA 


| 1G W.C. Kaye, W. F. Higgins, Proc, Roy, Soc,, A, 122, 633 (1929), 

P* Waemeemek K. Ebbinghaus, Ber., 39, 3870(1906). * M. ®. Byxke, KOTO, 

| 7, 270(1937), 4B, HW. Tanuaos, 7. E. Opcueuxo, JAH, 73, No 6, 1169 (1950), 
'G A. Jeffrey, W. J. McVeagh, J, Chem, Phys,, 23, Ne 6, 1165 (1955), 
*T.M. Kouazpartbes, Tenaospie usmepenua, M,— JI, 1957, 
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Jloxaage Akagemuu nayr CCCP 
1961. Tom 137, Ne 5 


PUZHYECKAA XHMHAY 


Axayemnk Buxt. H. CIMILbIH, B. A. MYEJIKHH un YW. B. FOHUAPOB 


K BONPOCY O JERCTBHUH NOBEPXHOCTHO-AKTHBHbIX BELUIECTB | 
HA KHHETHKY PACTBOPEHUSA KAPBOHATA KAJIBUWA | 
B MHHEPAJIbBHbIX KHCJIOTAX 


CpeeHHA O BJIMAHHH MOBepXHOCTHO-aKTHBHBIX BelleCTB Ha pacTBOpeHHe 
KapOonaToB B KHCylOTaX BeCbMa OrpaHHueHbl. Bmecte c Tem H3y4eHHe JeHCTBUA | 
HHIHONTOPOB Ha CKOPOCTb pacTBOPeHHA KapOOHATOB B KUCOTAX HMeeT HE TOVJIb- 
KO Hay¥Hblii, HO HW NpakTWy¥eCcKH HHTepec, OCOOeHHO B Mpoleccax KUCAOTHOTO 
BbILeaYMBaHHA OTACJIbHbIX 3JIEMCHTOB H3 KapOoHaTHBIX py. HenocpelctTBeu- 
HO K paCCMaTPpHBaeMOMY BOMPOCy OTHOCHTCA JIMUIb OHA H3BeCTHaA Ham paooTa 
I]. A. PeOungepa ('), B KOTOpoH MCCeqOBasIOCb BJIMAHHe 2%KUPHbIX HM apoMaTH- 
yeCKHX KUCJIOT H (PeHOJIOB Ha CKOPOCTb PaCTBOPeHHA OTJeJIbHbIX KPHCTAJJIOB- 
KaJIbILMTa B BOJHBIX pacCTBOpax CepHOH HM COJAHOH KUCIOT. Brio OOHapyKeHo, 
YTO H-FelTHJOBaA KHCJIOTa B 3HAYMTeIbHOH CTeMeHH YMeHbIWaeT CKOPOCTh pac- 
TBOPeHHA MOHOKPHCTaJJIOB KaJIbITa B COJIAHOM KHCJOTE. 

IIpu BbINOMHeEHUH HacTOAMel paOOTb! OCHOBHOe BHHMaHHe OblIO yeseHo: 
MSbICKaHHIO HOBbIX IIOBEPXHOCTHO-aKTMBHbIX BeLeCTB, KOTOpble HanOoulee 9p- 
(PeKTHBHO TloaBAIOT PacTBOpeHve KapOoHaTa KaJIbIMA B KUCNOTaX. C 9TOW 
IeJIbIO H3YYeHO BMAHNME Oosiee TBaAWaTH BeWeCTB CeELYIOWMX Pas/IM4YHBIX Kac- 
COB coeHHeHHH. 

1. DuqpodusbHbie BLICOKOMOJIEKYJIAPHBble BELWeCTBa: CTOAPHbIM Kieu, arap- 
arap, KpaxMaJl, 2KelaTHHa, TyMMMapaOuK HM Cyb*PuTHO-cMMpTOBaA Oapya. 

2. AHHOHOaKTHBHbIe BellleCTBa: H-renTHOBaA MW OJ@MHOBaA KHCJOTHI. 

3. KaTvoHOaKTHBHBle BellleCTBa: a) COM asMcaTHYeCKHX AMHHOB — OKTa- 
ACIMIaMMHa, TPHSTHJIaMHHa, TPHH380aMHIaMHHa, TPHOKTHJIaMHHa, AMHHA CO- 
cTaBa R—CH2—CH(NH2)—CHs, rae R — yraeBoqoposxubm patukan c 13— 
16 aromamu yrulepoya, CMecH Ha*pTeHOBbIX AMHHOB; 6) COMM AaPOMATHYeCKUX aMH- 
HOB — aHWJIMHa, N-TOJYHAMHAa, 4-HapTHIaMuHa; B) COM YeTBEPTHUHEIX AMMO- 
HM€BbIX OCHOBaHHH — TPHMeTHJISTHI- H TeTpadTHaMMOHHA. 

4. OTJebHbIe TpeCTAaBUTeMM APyrHx KaccoB CoeMHeHHH, HallpHMep 2uMe- 
THJICHIOKCaH M Jipyrue. . 

Tlog6op nogaBuTeelt pacTBOpeHHA KapOOHaTa KaJsIbILMA B KUCIOTaX OCHO- 
BbIBAJICA FIaBHbIM OOPa3soM Ha Pa3sJIM4HH B UX XMMHYECKOM CTPOeHHA, T. e. Ha 
PasMMYHM THAPOPUILHBIX py HM ruApopoOuLx paluKaoB, a TakxKe pa3viu- 
UHH B XapakTepe IIpOMexXYTOUHBIX CBA3eli MexKy HUuMM (7). CrekyeT MMeTb B. 
BUY, YTO yCTAHOBJIeHHe 3aBHCHMOCTH CBOHCTB MOBepXHOCTHO-aKTMBHbIX BeIIeCTB. 
OT HX CTPyKTyPbl CBA3AHO C BOMpocoM BbIOopa Toro HH MHOFO CBOMCTBa AA 
HCCI€MOBaHUA. OTa 3alaua He MpeCTaBJAeT OCOObIX TPYMHOCTeH, eCJIM Ppeub UeT 
O TaKHX (US3HKO-XHMMYeCKHX CBOLCTBAX, KaK MOBepXHOCTHOe HaTAKeHHe MIU 
COJOOMMSHpyioujad cnocoOHocTbs. HanmpoTus, ona oKa3blBaeTCA 3HaYHTebHO: 
Oowtee TPYAHOH, CCIM MCCJIEMOBAHHIO MOsWexKaT TaKWe TEXHOMOFMYeCKH BaxKHbIe 
CBOUCTBa, Kak MlaCCUBUpytolllee JeHCTBHe, (PIOTHPYyIOWad HU IMyJIbIUpylowsan cio- 
COOHOCTh HM [pyrne. 

Ha JanHom stTane paGoTbt MBI He cTaBYsan Tepe, coOol 3amauu rstyOoKoro:. 
(PMSUKO-XUMUYECKOTO U3yYeHUA MPUPOLbI MpoTeKAalONLUX MpoweccoB, a orpaHU- 
4HJIMCb MU3yYeHHeM JIMIIb KaYeCTBEHHOrO BJIMAHUA JOOABOK Ha CKOPOCTb pac- 
TBOPeHHA KapOoHaTa KaJIbIMA B KUCJIOTAX. 
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Ha pue. | B kayecTBe NpuMepa MpHBeyeHbl KpHBEIe, H306paxKarolue 3aBU- 
MOCTb CKOPOCTH paCTBOPeHHA KPHCTaOB KabyuTa (1500 mm’) oT BpemeHu 
0,77 M pactBope coAHOM KUCHOTHI JWIA H-FenTUJIOBOL, OJeHHOBOL Mt H300K- 
‘muIdocopHol KMCOT. OTH KMHeTHYeCKHEe KPUHBbIe MOCTPOeHbI Ha OCHOBe ycpey- 
[CHHbIX JAHHBIX JIA KayKJOH TOUKH u3 4—6 onpiTos. Ilo ocu opAuHaT OTMOKeHAa 
KOPOCTb pacTBopenusa dx/dt B MusIurpamMMax CaCOs B MUHYyTY, BbINHCeHHaA 
IO OObemy BbIJeIMBIIerocaA yrueKucoro rasa. Bo Bcex cyyanx MapasesbHO 
IPOBOAUJIMCb ONBITbI C BBeeHHeM M Oe3 BBEEHHA MOBEPXHOCTHO-aKTHBHLIX Be- 
HeCTB, UTO NOSBOJIAeT YCTAHOBUTb BIMAHHE MOCMeELHUX Ha CKOPOCTb pacTBope- 
tua. Tak Kak 3afaueli UCCeqOBaHHA ABJIANOCb yCTaHOBeHHe OTHOCHTebHOFO: 
I3Me€HEHUA CKOPOCTH Mpolecca IPH BBeeHHM B PacTBOP NOBepXHOCTHO-aKTHB- 
IbIX BeWIECTB, TO OMpemeseHve MOBeEPXHOCTH KPHCTAJJIOB, H3MeHAIOUILeHCA B XO- 
jie pacTBOpeHHaA, B aHHOM CJly4ae He MpescTaBAO UHTepeca. Kak BUAHO HS 
Puc. 1, HaHOObIIMM NosaBAIOUIHM JelCTBHeM Ha pacTBOpeHNe KaJIbILMTA U3 
J)THX MOBe€PXHOCTHO-aKTHBHBIX BeleCTB OOJlaaeT H300KTHGoctbopHaA KUCJIOTA. 
| Vccneqopanve JeicTBua Apy- 

UX TlepeyuCNeHHBIX Bbe Be- 22) 
JECTB NPOBOMUOCh Ha KaIbILMTe, pp 
ISMeJIbYeCHHOM JO KpyMHOCTH 
i—0,5 +0,175 mm, B cepHokucsiom 

JacTBope. B Kpyruble mo0cKooH- eit Ye ay me a ; 
aie KOIObI C y3KUM ropsiom em- 20 Z UE 8 10 mui 
KocTb10 250 MI Momelijasiocb 50 Mat 
12,5 M pactBopa cepHow KucnoTH Puc, 1. Bansanne nopepxnocTHo-aKTHBHBIX BelllecTB 
a pacTBop MOBep XHOCTHO-aKTHB- Ha CKOPOCTb PacTBOpeHHA KaJIbUHMTa OT BDeCMeHH » 
i pacTBope cousHOH KucOTH, J — 6e3 jOo6aBKH; 
Horo BemecTBa. Tlocse OMHOBPe- 9 _ 0,00024 monb/a H-renTHIOBOM KHCIOTH; 3 — 
C€HHOTO NOMeCWICHHA OHHAKOBBIX 0,00024 momb/n onenvHoBOH KUCTOTH; 4 — npH- 
HaBecok (2—3 r) KabuNTa Bpac- G6uusuTebHO 0,0003 momb/a us0oKTHsdoctopHori 
TBOp coflepxumMoe KONO Tak xe, mgeeTH 

aK HB OMNbITaX C COJIAHOH KHCJIO- 

TOH, TMepeMeWIHBaslOcb Ha BCTPAXHBATeJbHOM alilapaTe B TeyeHHe oMpele- 
meHHoro BpemeHu (1,5—2,5 uaca). SatTem pacTBop OTIeHTpHdyrupoBasca H 
fuTpoBanvem KOH c MeTHJIOBLIM KpaCHbIM ONpefetaacb KOHeYHAA KUC- 
MoTHOCTb pactBopa. IlyTem cpaBHeHuA cpeqHUX 3HayeHN pacTBopeHun CaCOs 
B XOJIOCTHIX OMbITAX HM OMbITaX C MOBEPXHOCTHO-aKTHBHbIM BeWECTBOM PpaccuHTEI- 
BaJICA OTHOCHTEJIbHBIM MpOWeHT NofaBeHHA pPacTBOpeHHA. 

Ji BellecTB, MpPOABHBUIMX oOlpeyeneHHoe maccuBupyrwrlee JlelcTBHe, 
CTPOWJIHCb KPHBbIe SABMCHMOCTH OTHOCHTEbHOFO MPOWeHTa MofaBJIeHHA pacTBo- 
peHHA Kambuuta (€) OT HX KOHWeHTpaunH (C). Kak BugHO u3 puc. 2 (KpuBas 3), 
KOHUeHTpalnA WeTMICyIbata B pacTBOpe OKAaSbIBaeT CYIeCTBeHHOe BUINAHHE 
Ha NofaBseHwe pacTEopeHua Kanbunta. IIpu sTOM MaKCHMaJIbHOe MoaBseHHe 
(oxono 14%) HaOmoxaeTcA MPH OTHOCHTeEIbHO MaJIOH KOHUEHTPallHH WeTHJICYJIb- 
hata (0,08—0,15 r/n), qanbueiimee yBenvueHve KOHUeHTpalwun Jo 0,55 r/a 
YMeHELaeT NosaBenue Jo 6,5%. SHaunTebHO MeHee a*PPbeKTHBHLIMU OKAa3aJIHCb. 
HoOaeku Ken u arap-arapa (kpuebie 2 u /), JLoBombHO adpceKTHBHbIMM OKa3a- 
JIMCb CEPHOKHCJIbIC COM CMeCH Hac:pTeHOBLIX AMHHOB, -TOJYUAMHA HM OKTajelLM- 
amuHa (kpuBpie 4, 5.u 6). 

Bonee sdcdbekTHBHBIMH MHTHOUTOpaMH OKa3aJIHCb COM ApyrHX aMHMHOB. 
MakcumasibHoe NofaBsarollee MevcTBNe, 3 MCMbITAaHHDIX HAMM BeleCcTB, Mpo- 
\ABYIM CepHOKUCIbIe COM TPHH30aMHaMHHa, TPHOKTHJIaMMHa M o4-HadpTalaMu- 
Ha (puc. 3). Kak npaBuno, HavOosee KpyTOH MObeM KPHBbIX 3aBMCHMOCTH T1ac- 
CuBUpyrolmlero elicTBUA COseli AMHHOB OT HX KOHICHTPallMH B pacTBope HaGuIO- 
MaeTca pu MasIbIx KOHUeHTpalwnax. B WaHHoM CJlyy¥ae M3y4YeHHe BMAHUA Jo- 
(aBok CepHOKUCIOTO a-HapTHNaMMHAa TIpoBOAUMOCh Ha (pakuMH KaJbIMTAa 
0,175 mM, TpuusoamunamuHa HM TpHOKTHaMuHa — Ha cpakuuu —O0,40+- 
=+0,315 mM. 

' Wcenenopanve Bpausnua 206aBoK cepHoKucJoro amMuHa coctraBa R—CH2— 
(CH(NH2)—CHs u mpejctaputena knacca KpeMHNHOpranuyecKux CoeqMHeHu — 
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JMMeTHJICHIOKCAHa — IIPOBOLMIOCb BOJIOMeTPHYeCKHM METOJOM, T. €. 10 OObE 
MY BbIeIMBWerocA yrviekHCyloro rasa, Ha dpakuHA KasbuuTa — 0,40 
+0,315 mm. IIpv stom KOHUeHTpaluA amuHa coctaBssa 0,63 r/1, AMeTHACH 
oxcana 1,30 r/n. DkKcMepHMeHTAaNbHbIe pesybTaTbl NpeAcTaBseub! B Tau. |. 

B ta61. 1 3Hakom (++) oTMewaeTca 
yckopsloujee 9JeHCTBHe, BbIPaxKeHHOe B 
OTHOCHTeJIbHBIX MpowenTax. Kak BALHO 
u3 Ta6l. 1, BIMAHHeE AMHHA Ha PacTBO- 
peHue KapOoHaTa KaJIbI\HAA BECbMa CBOe- 
o6pa3sHoe. SHauHTebHOe NosaBenue, 
MMelolee MeCTO B HauaJIbHbIH MOMeCHT 
BpeMeHH, ObicTpo yObiBaeT, a MO HCTe- 
yqeHHH 8—10 MuH. OT Havana peaKUHH, 
HaoOopoT, HaO.ilolaeTCA yCKOpeHue pac- 
TBOPeHHA KaJIblLuTa. ITOT dakT, mpo- 
ABJAIOULMHCA B yCAOBHAX yObIiBalollei 


AbeWo aries) «| 


Banaue cepHokucnoro amMuHa cocTaBa 
R — CH, — CH(NH:2) —CHs u gayumetual 
CHIOKCaHa Ha pacTBCpeHHe KaJbuuTa 
B 0,0 M cepHo kucsoTe | 


OTHocuTenbHOe NORapmeHHe 
Bpems oT PacTBOpPeHHA KaspiluTa, .% 
Havasga 
peakuHH, 
MHH. 


Ce€PpHOKHCJaHn COJIb 
R= CH; =. CH(NH,)— 


MuMmerTuHs- 9 
CHJIOKCAH fh 


: 2 + 18,0 
KOHUeHTpaluH CepHOlt KHCAOTHI, O6b- 5 442'9 + 18:0 
ACHAeCTCA,  10-BHAMMOMY, YyMeHbILle- 10 = ee 4124755 
HH€M MpowHoctH cidAn CaSO Ha no- 20 aie + 15,3 
BEPXHOCTM KapOoHaTa KaJIblLMa, O6yc- 30 Si ae + 14,0 


JIOBJICHHbIM BJIMAHHeM JaHHOrO HHPHOH- 
Topa (*). [lono6Ho amuHam, maccHBupyroljee 
OKCaHa CO BpemMeHeM ocslaGeBaeT. 
M3 ucnbiTaHHbIxX HaMM BeleCTB XKeaTHHa, KpaXMaJl, ryMMHapaOuK, Kpe3H-}} 
JIOBbIM WH KCHJICHOJIOBbIH adPODJOTLI, CepHOKHCJIbIe COJIM TPH3THaMHHa, aHHJIH- 


—~wae | 


JlelicTBue oOaBOK JUMeTHJICHI-} 
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Puc. 2. Bauanve KOHWeHTpauMH arap- 
arapa (/), Knex (2), weTHICyAbibata 
(3), CepHOKHCIBIX Come CmMecH Hatb- 
TCHOBbIX AMHHOB (4), -TOyHAHHA 
(5) wu okTageunnamuna (6) Ha pac- 


0 05 10 15 20 25 en 
C—_ 


Puc. 3. Bauanwe KOHUeHTpalHH 
CEPHOKHCJBIX CONleH a-HadpTHJIaMHHa 
(/), TpHokTHamuvHa (2) H TpHH30- 
aMHJlaMHHa (3) Ha  pacTBOopeHuHe | 

KaJlbiuta B 0,0 M HeSO, 


ma 


TBOpeHHe KaJibiluTa B 0,5 M \HeSQy 


Ha, TPUMCTHJISTHJI- HM TETPpasTHJIAMMOHHA He OKa3aIH CKOJbKO-HHOyAb CynlecT- 
BCHHOFO BJIHMAHUA Ha PaCTBOPeHHe KaJIbUMTa HeE3aBHCHMO OT HX KOHIeHTpaluu 
(go 3 r/n), a TakxKe NMOPALKa HX BHECeHHA B PacTBOp. 

Takum 06pa3om, B pe3yJIbTaTe HCCeqOBaHHA OOMbIIOrO ACCOPTHMeHTA Be- 
MeCTB, OTHOCAI[MXCH K Pa3JIMYHBIM KJIaccCaM CO€¢AHHEHHH, MOMYYeHbI ONpeseneH- 
Hble MpecTaBseHuA OO WHFHOMpPytouleM eHCTBHH MOBepXHOCTHO-aKTHBHBIX 
BelleCTB Ha pacTBOpeHue KapOOHaTa KaJIbILMA B CepHOl KucOTe. Becbma acdbcbek- 
THBHBIMH NOaBUTeJIAMM PaCTBOPeHHA KapOoHaTa KaJIbILMA ABJIAIOTCA HEKOTO- 
Pble AMMHBI. XapakTepHO, YTO KaK VIA aMcbaTHYeCKUX, TaK H MWA apomaTuye- 
CKUX AMHMHOB HaGyiOfaeTCA ONpeseseHHaA 3aKOHOMePHOCTb pocTa MoOsaBJIAI0- 
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ulero JeHCTBUA C pasBuTHem ruypodo6uolt yacTu MosekysbI. Hanpumep, B pay 
aHHJIMH — N-TOYHAMH — « -HaTHJIaMUH B COOTBETCTBUH C yCNoxKHeHveM PHjl- 
potboOuoro palukKasa HaOsoqaeTcA yBenuyeHHe Jempeccupyrollero elicTBHUA. 
IIpu ofMHakoBoM 4NCIe ATOMOB yrsiepofa B aMHHaX, AMHHBI H3O0CTPoeHHA, MO- 
BHIMMOMY, AOJOKHEI OONaaTb OOJIbILIMM JeHCTBHeM B CBA3M C UX GoubWeH rHy- 
podoOuoctpio. Kak lpaBnsio, C yYMeHbILeHHeM PpaCTBOPHMOCTH aMHHa B BOs MO- 
aBisaroulee JeHcTBHe ero BospacTaeT. B oTsHuNe OT HU3LIMX MpescTaBuTenen 
WYeETBEPTHYUHBIX AMMOHHEBHIX COJICEH, OKA3aBIUIMXCA HesdPeKTUBHbIMH, COJIH UeT- 
BePTHUHBIX AMMOHHEBLIX OCHOBAHHH, COsep Kalle aJIKHJIbHbIe TpynnMbl C OouIb- 
HIHMM 4HCJIOM aTOMOB yrulepofa, Hampumep Cy H BbIINe, Heb3A 3apaHee CUMTATb 
/HETIPHrOJHBIMH B KaueCTBe NOsaBUTeeH PacTBOpeHHA KapOoHaTa KaJIbUMA B 
KuCJIOTAaX. 

B 3aKsioueHHe CUYHTaeM CBOHM NIPHATHbIM JOJITOM BbIPa3sHTb HMCKPeHHIOIO 
OnaroxapHocTb akag. I]. A. Pe6ungepy 3a nonesupie 3amMeuaHua mp odbopmue- 
HHH HaCcTOAMel padorThi. 


; Tlocrynusto 
fi . 71 1961 
HWATHPOBAHHAS JIATEPATYPA 

tH A. Pe6uupep, K. Il. PeOuunzep, KX, 1, Ne 2, 175 (1930). 


SA. leap, Dm, Weppu, TopepxHoctHo- aKTHBuble BeuectTBa, MJI, 1953.3 K. Be i- 
(au, TopmMowkenue xumMHYecKHxX peakuHi, JI.—M,, 1940. 
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Jlornxagm AnawqemMun nayr CCCP 
1961. Tom 137, Ne 5 


XHMHYECKAA TEXHOJIOFH AY 


B. C. COTHHKOB u A. C. BEJIAHOBCKHU 


AJICOPBLLUS MOHOB HEKOTOPbIX METAJIJIOB TNIPH TPABJIEHHH 
MW MPOMbIBKE TEPMAHHS WH KPEMHHA 


(ITpedcmaeaeno axademuxom A. H. Ppymxunoim 9 1X 1960) 


O6Omue 3aMe4aAHUSA. OeKTpH4uecKHe MapameTpbl HU CTAOHAbHOCTH] 
KPHCTAaJWIMYeCKHX TMOJYMPOBOAHAKOBIX NpHOopoB, OcoOeHHO HpHOopoB, KOTO- 
pble ipeoOpasylorT JIyaHCTYyIO 9HEPrHio B WICKTPHYeCKyI0, CYILeCTBEHHO 3aBHCAT 
OT COCTOAHHA MOBepXHOCTH NoynpoBosHHKa. Vapectuo, uTo HeCTaOMJIbHOCTD| 
MOBeEpXHOCTH TepMaHHA, KPCMHHA HM ICKTPOHHO-AbIPOUHbIX TepexofoB 00-} 
YCJIOBI€Ha TaBHbIM OOpas0M B3aMMOfeHCTBHEM NOBEpXHOCTH C OKpyKaloulen 
cpelolt (pa3uIH4HbIe Ta3bl, Mapbl BOAbl HM OpraHwyecKHXx BeLlecTB) (*~°). OnnaKo 
B JIMTepaType MOUTH OTCYTCTBYIOT JaHHbIe MO ACOpOUMH HOHOB MeTAJIJIOB M3 Tpa- 
BUTeeH, MPHMCHsIONIMXCA Mp COBpeMeHHOH TeXHOJIOrMH MpOusBoOscTBa Tep-} 
MaHUA, KPCMHHA H 9JIEKTPOHHO-JbIPOUHBIX epexogos (°). Mcnop3yemple Avs | 
TpaBJICHUA TMOJYMpPOBOAHHKOBbIX MaTepHalOB HW MpHOopoB pacTBopb! wieouel, } 
CMeCb TJlaBHKOBOH HM a380THOH KUCJIOT, MepeKHCb BOLOpoOsa BLICOKOM cTeneHH } 
YHCTOTbI COLepxKaT B KaYeCTBE IIPHMeCeH HOH! TAMKEbIX MeTAJIJIOB (MeIb, Ke-} 
Je30, cepe6po H Ap.) B komnuectBe oT 1-10-° no 1-10-?%. Sto oTHocuTCA HK) 
JMCTHJJIMpOBaHHOH Boe, MpHMeHAeMOH MPH NpOMbIBKe TepMaHHA, KpeMHMA Hi 
3JIEKTPOHHO-JIbIPOUHBIX TepeXOOB. 

Buimanve yKa3aHHbIX TIpHMeceH, acCOpOHpyeMbIxX MOBePpXHOCTbIO TBepsoro 
Tesla, Ha NapaMeTpbI KaK NOJYMPOBOLHAKOBbIX IpHOoposB (KoOIPPHUMEHT LWIyMOB, 
KOSPPUUMEHT YCHJICHHA NO TOKY, OOpaTHble TOKH, MpeebHad “acToTa), Tak} 
M Ha lapaMeTPbI NOJYUPOBOAHHKA (CKOPOCTb MOBepXHOCTHOH peKOMOHHALMH, |} 
padota BbIxXOfla), MOUTH He paccMaTpHBaeTcaA B WHTepatType. B cBa3H C 3THM HC- | 
CleOBaHHe MOBeEHHA pHMeceH B Npolecce TpaBJIeHHA HW NPOMbIBKN repMaHHA 
WM KP€MHUS ABJIACTCA BECbMa BaXKHbIM BONPOCCOM, TaK KaK HaJIH4He UX Ha MOBepx- 
HOCTH, Ja2Ke IPH MaJIOM COJep2KAaHHH, MOXKET OKA3bIBATb OTPUILATEJIbHOe BJIMAHHE FF 
Ha 3JieKTpHyeckve CBOMCTBA MaTepHala WIM WpHOopa, B KOTOPOM OH HCHOVIb- 
3yeTCA. 

PaOora npoBosusach Ha WIK*POBAaHHbIX TWwacTHHKaX (OOpa3itbl) pasmepom 
3X3%X0,25 MM, HapesaHHbIxX W3 repMaHHs WIM KpeMHHA n- M p-TuMa, OpveH- 
THPOBaHHBIX B MwiocKocTH 111, c yneabHbIM ConpoTuBseHHem 15 om-cM. 

B kauectBe Tpaputesel HCHOMb30BaNUCh pactBopb! 30% H2O2, 10% KOH, 
CMeCb a30THOH M NWaBAKOROH KUCJOT (42% HF u 60% HNOs) B cooTHomeHHH 
| : 4, B KOTOpble BBOAMIMCh palMoakTHBHble HHAMKAaTOpbl B BUe ASOTHOKUCABIX | 
M XJIOPHbIX COJIeH. Y[eJbHaA AKTHBHOCTb PaCTBOPOB B Pa3JIMYHbIX OMbITAX Opiwia | 
B Mpegeax oT 0,1 go 5 mCu/ma. 

J{lA BOSMOXKHOCTH KOMYCCTBEHHOFO ONpeeJIeHHA UMCa ATOMOB, agcopO6u- 
pyeMbix OOpasiloM, Nipes@BapHTeJbHO H3MepsAJIaCb AKTHBHOCTb TpaBuTensa. C sto 
WeJIbIO aJOMHHHeBAA YallleuKa NOKPbIBaaCb CJIOeM MapaduHa, B KOTOPOM Jle- | 
Ja0Cb KBalpaTHoe yryOueHHe pasMepoM 3X3 MM, a 3aTeM B 3TO yrayOueHHe | 
noMenjayiocb 0,01 Ma TpaBHTeIA HW MpOBOAMOCh USMepeHHe AKTHBHOCTH Cc yue-— 
TOM CaMONOFJONeHHA B-H3J1yyeHHA B wXHAKOcTH. Ilocme sToro mpu TOM we reo- 


MCTPHM H3MepsJlaCb AKTHBHOCTH C OLHOM MOBepXHOCTH OOpasila (BTOPaA MOBepx- | 
HOCTb COIIIMoOBbIBaIacb), 
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Anhcop6nuanx nouosP, Fe, Cu, Ag, Au, Zn, In, Na Rb u Sb 
pH TpaBpAeCHHH TepMaHUA H KPeMHHAA. B aNMKBOTHOH 
CTH TpaBHTeJIA MpOBOAHIOCh TpaBsieHHue OOpa3ila B TeueHHe 3,0 MHH. IIpH KOM- 
@THOH TeMMepaType B CMeCH 430THOM H MiaBHKOBOM KMCAOT MU Ip HarpeBaHHu 
_HeOz wu B KOH, 

C wesbio ylasieHHsA C MOBEPXHOCTH OCTATKOB pajMOaKTUBHOFO TpaBUTesA O6- 
\a3I[bI IIPOMbIBaJIMCb B STHJIOBOM CHHPTe, NOACYUIMBaIMCb Ha PUJIbTPOBAaJIbHOH 
Mare, mocsie vero U3MepsAIaCb HX AKTMBHOCTb. 

TlomyueHHbIe pe3yJIbTaTbI MpHBeseHbr B Tada. |. 


Ta6unua 1 


AncopOuva repMaHveM pa3M4HbIX 9eMeHTOB pu TpaBazenun B HO, u KOH 
H cMecH KucnoT Hu KOH 


Kouu. 3eMeH- 


Kou. 31eMeH- 


- SaemMext Ta B pacTBope, i Ta B pacTBope, ee 
: ie em | of, cm? 
: | 
: | 
H20. KOH 
; Pochop 6,16-40-2 | 2,08-10% | 2,59-10-% ; 1,36.1017 
' -Keneso 4,41-10-2 | 2,90-101 | 7200.10-8 | 4275-1018 
Meas 9,90-10-* | 3,28-1017 | 1,34-10-4 | 836-4014 
- Cepe6po 3,72-10-8 | 2,06-1018 | 1,08-10-4 | 4.34-1018 
3oa0T0 1,01-10-8 | 1,80-10% | 4,0.10-8 1,22.4012 
Ona | 1,93-10-° | 4,76.10% 3,58-10-3 | 680-114 
-  Vaguit | 1,80-10-2 | 2,85-10%6 | 110-10-4 2,69. 1018 
_ -Harpati | 10-10-42 | 5,92-10! | 2,06.10-2 | 9.40.10 
_— -~Py6unuit 7,18-40-* | 1,42-4035 1,0-410-2 895-1013 
| Cyppma | 1,0-40-2 | 4,57-4038 | {.0-10-3 338-1018 
HNO; + HF KOH 
Pociop 2,10-40-2 | 1,85-40! | 2,59-40-8 } 2,16-1016 
)Kese30 A 21 See es eee LOO 
Mesb 450-402 | 2,59-10 | 41,26-40- | 8,50-1017 
Cepe6po | 7,12-40- | 6,59-40% | 4,08-40- | 2,50-10! 
3on0T0 | 3,60-10 | 1,41-10! | 4,00-40-5 | 6,04-1014 
- ‘Ila 1,15-107% | 9555-1018 | 3,58-10-8 | 1,37-40% 
/  Muanit 8,75-40-° | 9,31-40% | 1,0-10-4 382-1018 
Cyppma 6.52-140- | 1,14-4018 1,0-10-3 2,21. 1018 
Harpnit | 5,0-402 | 4,92-401 1,0-10-72 8, 10-1025 
Py6uguit | 6,71-10-3 | 7,56-408 1,0-10~ 890-1013 


* 3necb H B WaJIbHeHUIEM UMECIOTCA B BHAY OOBEMHbIC NPOUEHTHE!. 


Vs npvBeqeHHEIX pe3yJIbTATOB BUHO, YTO MPH TpaBseHHH B yKa3aHHbIX Tpa- 
\MTEAX MPOMCXOAUT OMHOBpeMeHHO aycopOlWMaA Ha MOBepXHOCTH TepMaHHA 
f KPeMHHA pa3JIMUHbIX 9JICMCHTOB. 

_ Ins docopa, cepeOpa u souloTa 6bIJIO WOKa3aHO, 4YTO acopO6uHA Mponopino- 
iaibHa CofepxKaHHio IipHMece B TpaBuTese. 

_ Kpome Toro, Opisia -mlokasaHa Malad oddpekTHBHOCTD (11a OOJbUIMHCTBAa 13 
7Ka3AHHbIX QJICEMCHTOB) MHOFOKPaTHOH MpOMBIBKH MpOTpaBJICHHbIX OOpa3iloB 
‘OpaA4HM OMAUCTHIATOM, TaK Kak ylasleHHe yKa3aHHbIX IIpHMeceH Moce TaKAX 
{POMBIBOK BeCbMa He3HAa¥HTeJIbHO. 

Ancop6uua “uoHoBP, Fe, Cu, Ag, Au, Zn, In, Sb, Nau Rb 3 BOMB 
IpH NpOMHBKeTepMAHHA H KPpeMHH A. TepmMannit, kpemnuii 
{ 3/IEKTPOHHO-AbIPOUHble MepeXOsbI Mocse OOpaOoTKH XHMHYeCKHM TpaBseHHeM 
tpompiBatoTca Bool. IIpombiBka AMCTHJIMpOBaHHOH BOOK uM OnqucTHsa- 
‘OM ABJIAeTCH moceqHel cTayHel OYHMCTKH MOBePXHOCTH OT 3arpsa3HeHHH. Tlo- 
TOMY HccyieoBaHve alcopOuHH MpuMeceii u3 BOJbI MpeAcTaBssaer OoubUIOH 
IpakTuyeckuit uHTepec. IIpH paOoTe ucHO/b30BaJICA OuAUCTHNAT, B KOTOpbIi 
joOaBiaach paMOaKTHBHad MpHMeCcb. 

a 
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O6pasubl repMaHHA HIM KpeMHUS Mocle TpaBleHHA NOMCyUIMBaNCh Ad 
ylaJleHust C MOBEPXHOCTH OCTATKOB KHCJIOT, 3aTeM MIpH HarpeBaHHH MpOMbIBE 
uch OHMCTHINIaTOM, B KOTOPOM paCTBOpAJICH palWOaKTHBHbIH H30TC 
COOTBETCTBYIOIlerO SuIeMeHTa, B TeyeHHe 3,0 MHH., Mocwle Yero BHOBb MOC 
BaJIMCb Ha (UMbTpOBaJIbHOH Oymare M MOMellja/IHCb B C4eTHYIO yCTaHOBH 
JIA H3MepeHHA HX AKTHMBHOCTH. 

Tlonyyenuble pesybTaTbl MpHBefeHnbl B TAO. 2. 

Ta6auna 2 


Ancop6una Pa3JIHYHbIX 3JIEMeCHTOB H3 BOA Np NpOMBIBKe repMaHHA WH KPCMHHA 


Konu. 3eMeHTA B aT Kou. 3J1eMeHTa B aT 
OueMeHT pacTBope, % o> OMe pactBope, % o oma 
| TepmManut KpemMHHit 
Dochop 610-1073 4 ,16-1018 6,10-10-2 985-1016 
dK ene3zo 5,74-10-3 4,65-1014 DAOrdOns 4,50-4101 
Meapb 9,90-10-3 4 38-1038 EEO 2, 15-10% 
Cepe6po oO 0eL0x2 3,84-1027 2,49-10-% 1,63-4015 
3o00TO 4,45-10-5 3,20-1016 8,80-10-4 2,24-1017 
Uunk 4,92-10-3 855-1014 Selo Ome 2,59-1014 
Mnanit 40-1054 2,48-101? 4.0-40-4 4,24-1017 
Hatpun 2,06-10-* 935-1015 403-104 6, 46-1016 
Py6unuh 1 Oho Dien Oss 8,10-10-% 8,70-1014 
Cypbma i 4,0-10-8 4,11-1017 4,0-10-3 212-4016 


JLna.cboctbopa, Meqv HW 300TA ObIIO MOKAa3aHO, ITO acopOuNA HX NpONopincp 
HaJIbHa Bpe€Me€HH MpOMbIBKH TepMaHHA WM KpeMHHA. 

Hcnonmb3s30BaHHe KOMNHAe KcoOGpagzsoBaTeneH Aan 

OUNCTKH TMOBeEPxXHOCTH TepMaHHA H KpeMHUA. 3B 

CTeH WebId pA opraHMyeckux J} 

Ta6auna 3 HeOpraHHyecKHX KOMIIeKCOOOpa3o 

KonuuecrBo ocTapierocad a9memeHTa nocle o6- BaTeNen, HallequNxX B HaCTOAMLEE 

pa6oTKH ,o6pa3i0B B NMpolwentax K nNeppona- BPCMA MIMPOKOe MPHMeCHeCHHE B aHal 

.  YasbHOMy, KOmMYeCTBY JMTHYeCKOH XHMHH. Hexotoppie ua 

HUX OOpa3y!ioT B pacTBOpe CO MHO 


Ss 5 10-muH. HarpeBaHHe B pacTBope PHM MeTaJJlaMM MpoOuHble KOMIIJIEKC} 
BO : ! 
Snenean 2 HbIe COCHMHEHHS, XapaKTepHs yy 
‘| See | gurn- Tpuao- mvecH MaJIOW BeEJIHMYMHHOH KOHCTAHTh 
ES 30Ha KCN |CH;CN] 345 | 
2,0 S AMCCOMUN ALN. 


Hamu O6bima clenaHa mnonpiTKa 
MCIOJIb30BaTb TaKHe KOMMIeKCOOOpa 


Pepmanuit 30BaTevIH, KAaK IWHaHMCTHI KanMit, 


Men, Mt ie ee a a 88,0  wHaHHcTBI MeTH (alleTOHUTpHa) 
‘Sonome, 1 38°91 93° | 0'2 | 4°23 | 41.9 SHTH30H M TpHsOH-B, Ana ouncTK 
Vunui | 92/3 | 99,1 | 16,0] 67,0] 5.6  MOBepXHOCTH repMaHHA mM KpeMHHA 


OT IpumeceH, alcop6upyembix uM 


Kpemuulki B Mpowecce TpaBseHHA HIM MpOMBIB- 
‘Nels 4,4] 0,5| 0,2{ 0,5} 6,6 *4 BOOK. B pa6ote ucnouIb30BaJIHCb: 
‘Cepespo 19241 170 | 420] 21° | 42 1% pacTBop WHaHHCTOrO KaJIHA, Ha- 
‘BZonoto -°} 90,5 | 80 {25 | 59 — CbINeHHbI = pacTBop = TpuvloHa-B, 


1% pacTBop AHTH30Ha B 4eTbIpex- 
eri us XJIOPHCTOM yrulepofe H alleTOHUTPH, 
| OOpasubr repManuaA HIM KpeMHHA c onpeleneHHBIM MO BbILeyKa3aHHOM} 
iMCTOLy KOJIMYCCTBOM alcOpOHpOBaHHOrO MpHMeCHOrO 3eMeHTa OOpabaTHIBAaJINC! 
PacTBOpOM KomMNeKcooOpa3zoBaTesA. Tlocne o6pa6oTKH BHOBb W3MepsAWach WD 
-AKTHBHOCTb. JLA cpaBHeHHa uacTb oOpasioB noyBepranacb 10-KpaTHoh nmpo 
iMBIBKe TOPAUHM OHLMCTHIVIAaTOM. 
| _I[pupenenupie “Pe€3yJIbTaTbl MOKA3bIBaIOT WeMeCOOOpasHOCTb MCMOJIb30Ba 
HUA KOMIIeKcooOpasosateseli 1a OOpa6orKH repMaHUA KPeCMHHA, a Takk 
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|IEKTPOHHO-AbIPOUHDIX MepeXOMOB C eAbiO MOJYYeHHA MOBepXHOCTel BEICOKOT 

Nl@HH YHCTOTHI. 

Han6oubiee IpUMeHeHHE AIA OOpaOoTKM MOBepXHOCTeli MOMYMpOBOLHUKO- 

X MaTepHaJIOB HalifyT, BO3MOXKHO, OpraHHyecKHe KOMMsIeKCOOOpa3zoBaTewn 
WETOHHTPHI, AHTH3OH M Ap.), TaK KaK OHH XOpoOUlo yAausOT C NOBepXHOCTH 
A HanOoulee XapakTepHbIX MpWMeceli H, Kpome Toro, OCTaTKH OpraHHyecKHx 
OMIIeKcooGpa3oBaTeeH BCera MOXKHO CMbITb C MOBEPXHOCTH MaTepHawa WH 
@pexoqa BeCbMa YHCTHIMH OpraHMYecKMMH PaCTBOPHTeAMM (YeTbIPeXXJOPH- 
Phi yriepoy, XsopodopM, OeH30 H T. I1.). 

OTHM CaMbIM Ha MOc/eqHeH CTaqHH OYHCTKH MOBeEPXHOCTH MOXKHO U36exKAaTb 
CNOML30BaHUA BOLbI, a C/I€AOBATeIbHO, HM AONOAHUTebHOTO 3arpA3HeHUA 3a 
qeT acopOunH mpuMmecel u3 BOLI. 

JleicrBue KomneKcooOpasopatesei, B YaCTHOCTH ALleTOHUTpHa, ObIJIO Mpo- 
epeHo Ha MOJYNpOBOAHHKOBLIX mpHOopax. 

OOpaOoTKa KPeMHHEBHIX 9JICKTPOHHO-ALIPOUHIX MepeXONOB alleTOHUTPHJIOM 
O3BO/IMa CHH3UTb OOpaTHEIi TOK KomeKTopa B 2—4 pa3a M MOBBICHT cTa- 
WbHOCTh MpHOOpos. 


; 


Tloctynuso 
20 IX 1960 
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Jloxuayn AkawemMun HayK CEecyr 
1961. Tom 137, Ne 5 


Cc. M. AHJPOHOB 


HOBbIE JAHHbBIE MO CTPATHFPA®HH AEBOHCKHX 
OTJIOMKEHWH BOCTOUHOFO CKJIOHA FOKKHOFO YPAJIA 


(I1pedcmasaeno akademuxom H. M. Cmpaxossim 1 XII 1960) 


ype 
RO CHX Mop H3yyeHa HeJOcTAaTOUHO JeTaIbHO. B HacTOAMMee BPCEMA CYMLECTBYEH jp 


HECKOJIbKO CTpaTurpaphyecKux CXeM, paspaOoTaHHIX pa3sIM4HLIMH HCcHesO- 
BaTeaMy (?,°’,1°) WIA OTIEbHbIX PaHOHOB 9TOH TeppHTOPHH. 

MuorosleTHve HCCIeqOBaHNA aBTOPa NMO3BOJIMJIH COCTABUTb OOMLy!O CTpaTu+ 
rpacduyecky1o0 Cxemy JIA JeBOHCKHX OTOMKeHHH, KOTOPaA BbiepxwKUBaeTCH Ha 
BC€M IIPOTA%KeHHH BocTouHOrO cKOHa TOxmHoro Ypasia. x 

Paspes3 MaseosoHCKHX OTIOKeHHH, pasBUTHIX Ha BOCTOUHOM CK0He IOxKHO4 
ro Ypana, HayMHaeTCA MOULHOH (He MeHee 2000 M) ByIKaHOreHHOH HPeHAbIKCKO 
CBHTOH, Nospaszensomelica Ha Tpu NoAcBuTH. B ocHOBaHHM pa3spesa pactiosa4y 
raeTCA KPbIKTHHCKaA NOACBHTAa, CIOMKCHHAA NHPOKCeH-arnokKJa3OBbIMH HM Ma 
rHOKJ1a30BbLIMH MOp*upHTaMy, HX JaBoOpekunaAmu H Tydamu. MoulHocTb KpbIK- 
THHCKOH MOACBUTEI WocTuraeT 1500 mM. Bumre c pa3MbIBOM 3asleraeT TOULa 1Ma- 
Oa30BbIX NOPPUpHTOB, CNUMMTOB, aNbONTOPUPOB H HX TyoB C MpocsoHKaMu UF 
TaukaMu AUIM, OTHOCAIaIcA K KapamasbiTauicKoH nogxcBute. Moujwocts 500—) 
1000 m. BenuaeT paspe3 HpeHALIKCKOM CBUTHI OyryJIbIrbIpCKad MOACBUTA, CJO-F, 
*KeHHAA ALIMAaMH H KPCMHUCTHIMH TyppuTamu cypry4sHoro, KpacHoro u 3eseHoro}, 
mBeta. MouHoctb oT 50 yo 150 M. 

CrpaturpapuyecKkoMy MojO%KeHMIO MPCHALIKCKOM CBATbI H OOOCHOBAaHHIO CH-}, 
JypuucKoro Bospacta Oba NocBAleHa OTWeNbHaA paGorTa (°). 

Ha onncaHHbix OTJOKeHUAX C Pe3KHM HECOrlacHeM 3asleraloT JeBOHCKHe OT- 
JOXKEHHA, MPeACTaBJICHHble TpeMA CBUTAMH (CHH3y BBepx); CHOalicKoH, TaBse- 
TOBCKOH HM 3usaHpcKol. B cuOalicKow cBuTe (oOme mMotHocTbIo 450—650 m) 
BHIACIAIOTCA YeTLIPe TOPH3OHTA; KACAHOBCKHHM, KOJIMAaKOBCKHHM, aCKapOBCKHH M 
aylIKyJIbCKMH. XacaHOBCKHM FOPH30HT 3aeraeT HeCoraCHO TO Ha Ppa3MbITOH | 
MOBEPXHOCTH OYFYVJIbITbIPCKHX AIM, TO Ha 3tpby3HBax KapaMaJIbITauICKOH Moy- 
CBHTbI. OH HMeeT MOLIHOCTb OT 50 no 75 M M CIOKeH KOHTOMepaTaMmH, OpeK4n- | 
MH C OOJIOMKAaMH M JIMH3aMH PHoreHHbIX H3BeCTHAKOB c Theodossia superba } 
Eichw., Carinatina arimaspa Eichw., Atrypa kolymensis Nal., Camaro- | 
toechia pseudolivonica Barr. 1 Gypidula ivdelensis Khod. Tpuseqenuaa cbayna 
C HECOMHEHHOCTHIO CBHACTEJIbCTBYeT O KOOJCHI-3IHPebCKOM BO3PacTe XaCaHOB- 
CKoro ropH30HTa. OT0xKeHHA XACAHOBCKOFO TOPH3OHTa MOCTeMeHHO CMeHAIOTCA 
TOJIMeH TyPonecuaHHKOB, PpaBHMHbIX H3BECTKOBMCTHIX MeCYaHHKOB, KOHTJIOMe- 
PaTOB, KPCMHHCTHIX TOHKOCJIOHCTHIX TYPOB H Pa3AHUHbIX KPeMHUCTHIX Tydpipu- 
TOB. OTa Touja, MouHocTHIO 350—400 M, BbIqeIMeTCH B KasIMaKOBCKUi TOpH- 
30HT. B camo Bepxueli ero ¥acTH, B USBECTKOBMCTEIX PpaBMiiHIX NecuaHHkax, | 
aBTOpoM Opa Halilena (aywa KopassoB, onpemenenuplx H. A. Cnacckum Kak | 
Calceola sandalina var. accuminata Mansuy. Takum o6pa30M, BepXHAA 4acTb | 
KaJIMaKOBCKOrO TOPH3OHTa COOTBETCTBYeT KaJIbICOJOBbIM CJIOAM (BEPXHHH 9it- 
beh). MoutHocts KasMmakoscKoro ropu3z0nta 350—400 mo. : 

a PasMbITOH MOBepXHOCTH ONHCAHHbIX OTIOXKeHHH SaeraioT MOposbl acKa- — 
POBCKOrO FOpH3OHTAa, MpefCTaBsIeHHbIe TeMHO-3CICHBIMA aJIeBPOUTAMH, ap- 


THJJIMTAMH MW MOJIMMHKTOBLIMH MATKHMH MeCuaHHKaMH, MOMIHOCTbIO 75—100 M. 
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'B oTux mecuaHukax BCTpeyeHo Oosbuloe KOHGECTBO HEOMPEAeJMMbIX pacTHTedb- 
‘HBIX OCTATKOB. 

| CoBeplieHHo cormacHo Bbillle 3ajleraioT CBeTIO- H TeMHO-Cepbie MaCCHBHBIe, 
pexe concTble HsBecTHAKH c Enantiosphen sp. u Stringocephalus burtini 
Deir., oTHocamMecsa K ayUIKyIbCKOMy ropH30HTy »xUBeTCKOrO Apyca. MomHocTs 
ayllKyJIbCKOrO TOpH30HTa H3MeHHeTCA OT O Zo 100 Mm. 

C pe3KHM YrJIOBbIM HeCOrlacHeM Ha Pa3JIHUHBbIX TOPH30HTaXx CHOalicKoll CBH- 
Thl, a HHOra Ha AWIMAaX OYTYJBITLIPCKOH NMOACBUTHI 3asleraeT [aBeTOBCKas 
|eBuTa OOmIeH Mon{HOCTbIO 550—850 m, mpegxcTaBneHHad TpemaA ropu30HTaMH: 
TaTJIblOaeBCKHM, MYKaCOBCKUM H KOJTyOaHCKuM. TaTupiOaeBcKHlt ropH3oHT, 
_MOLHOCTHIO 500—700 M, npeycTaBieH KOHrioMepaTamu, OpeKyHAmu, aBoOpeK- 
YHAMM,, 3@J@HOBAaTO-CepbIMH MeCUaHHKaMH H aJIeBPONUTAMH C MaJIOMOLLHbIMH 
MOKpoBamu MopduputTos. B ravi6ax H rasibKaxX H3BeCTHAKOB HaMU Obi Hali- 
Meubi Stringocephalus burtini Deir., yro ofHO3HayHO yKa3bIBaeT Ha UX dpan- 
CKHH Bospacrt. 
|. Ha TarmpiGaepcKoM ropH30HTe COBepmIeHHO CoriaCHO 3aJleraioT SALIMBI, 
] KpeMHUCTHIe H KPC€MHHCTO-rIHHUCTHIC CaHIbl C PaCTHTeJIbHbIMH OCTATKaMH, OT- 
} HOCAUIMecA K MYKaCOBCKOMY TOPH3OHTy, MOMHOCTb KOTOporo cocTaBseT 50— 
100 ™. 
|  Kpemuuctole nopoybl MyKacoBCKOro ropH30HTa BBepx MO paspesy nocTeneH- 
‘HO CMCHSIOTCA CBeTJIO- H TCMHO-CepbIMH MA@CCHBHBIMH pHipOreHHbIMH U3BeCTHS- 
‘KaMH KOJITyOaHCKoroO FTOpH3OHTa, MOLHOCTbIO oT 0 fo 75 M. B usBecTHAKAax 
BCTpeualoTCA OOMJIbHbIe OCTATKH PayHbI, B TOM 4uCIe Hypothyridina cuboides 
| Sow. u Manticoceras intumescens Beyr., uTo JaeT OCHOBaHMe OTHECTH KOJITY- 

‘OaHCKHH TOPu3OHT K CpeqHedpaHCKHM CJIOAM, ABJIAIOULHMCA BO3paCcTHbIM aHa- 
JIOTOM MeHJIBIMCKHX CJIOeB 3anafHoro cksioHa IOxHoro Ypasa. Iloxpo6xoe 
OOOCHOBaHHe BO3pacTa KOJITYOAHCKUX H3BECTHAKOB JlaHO AaBTOPOM B_ oOcoOoOl 
"eTaTbe ('). 

C pe3kum HecorsacHeM Ha M3BeCTHAKAX KOJITYOaHCKOrO, a MeCTaMH Ha M10- 
pOJax MyKacOBCKOro U TaTbIGaeBCKOrO FOPH3OHTOB 3aJieraeT 3MIaupcKasA CBH- 
Ta, NpeqcTaBsIeHHad B OCHOBAHHH KOHTJOMepaTaMH C rviblOaMH M raJibKaMu H3- 
BeCTHAKOB KOJITyOaHcKOrO ropH3oHTa. MomHocTb KOHTJIOMepaTOB KoOJIeOeTCA 
oT 0 no 70 m. KBepxy STH KOHTIoMepaTHI MocTeneHHO MepexOAAT B IIMHHCTHIe 
M KPCMHHCTO-rIHHHCTHe CaHbl MOUHOCTHIO 10—5O0 mM H, HaKOHell, B TOVJIILY 
NOJIMMHKTOBBIX 3@JICHbIX MATKMX TeCuaHHKOB C MpoCJOAMM MW NadKaMH apru- 
_ JMTOB MW aJICBPOMHTOB HW KPeMHUHCTHIX CaHueB. BuYAMMad MOUIHOCTh 9STOH TO.I- 
mu 300—400 m. Bo3pact 3umaupcKoH CBHTbI Ha OCHOBAHHM CosepKallleica B 
He dayHbl H MHKPO*JOph! oMpesetAeTcA Kak (aMeHCKHK. 

Kak BHHO H3 MpVBeeHHbIX JaHHbIX, B paspe3se JIBOHCKUX OTJIOKEHHH BO- 
cTouHoro cksioHa [OxKHOoro Ypaua MexKLy 2%KHBETCKHM H (PpaHCKHM BeKaMH yCTa- 
HAaBJIMBaeTCA JJIMTEIbHbIM NepepbIB, COMPOBOKAAaOULMHCA Pe3KHM YIVJIOBbIM He- 
cormacveM. OSTOT MepepbIB HMeeT PeErHOHAJbHbI XapakTep H IpocsexKeH HaMH 
B Mpefenax Bcei TeppuTopuHu Ypasia. 

BpylevieHHble HaMH YLOPH3OHTHI: XaCaHOBCKHii, KaJIMaKOBCKHH (KOOJIEHII- 
ahdemb) H TaTibiOaeBckHH (cpeqHuH pan) — MpHONM3HTeEMbHO COOTBETCTBYIOT 
ystyTayckolt cute JI. C. JIu6popuua B ee cTpaToTHMMyecKoM paspese Har. Yury- 
Tay (cm. puc. 1). B arom paspe3e »KMBeTCKHe OTIOXKEHHA (ACKAPOBCKHH MH aym- 
KYJIbCKHH TOPH3OHTHI Halle CXeMbI) OTCYTCTBYIOT, B Pe3yJibTaTe Yero OTJO- 
XKCHHA TaTIbIGaeBCKOFO TOPH3OHTAa C YIVIOBbIM HecorsacveM pacnosiaraloTcA Ha 
nopolax KasIMaKOBCKOrO ropH30HTa, a MecTamyH (r. Carbii-Tay y 03. Kosty- 
6aH) Ha OyrysbIrbipcKHXx sumMax. [lomMMuKToBbIe MeCuaHHKH HU aprHMJJIMTbI acKa- 
POBCKOFO H W3BeCTHAKM AyIIKyJIbCKOrO ropH30HTOB (2xKuBeT) JI. C. JIM6poBHy 
4°) B cBoeH cTpaTurpaduyeckoH cxemMe pacCMaTpHBall Kak MoOMpasyesenun, 
‘BeHYaIOMMe paspe3s yjyTaycKoH cBUTHI. M3BecTHAKM aylIKyJIbCKOrO TOpu30H- 
Ta, MO ero MpefcTaBeHHAM, 3aseraloT Cpe AWIM HUAKHeH MOJIOBHHbI MyKaCOB- 

-CKOrO FOpH30HTa, MpekcTaBaa coOoi ux daltutio. 

B cBete HOBBbIX JaHHbIX BbIJeeHHe yJyTayCKOH CBHTbI B IIpexKHeM ee NOHH- 

MaHHH HelleecooOpasHo, TaK KaK OHA OODEAMHACT PasHOPOHbIe MO JIUTOOrH- 
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YeCKOMY COCTAaBY HM Ppe3KO Pa3HOBO3PaCTHBle OTOMEHHA, Pa3seNeHHble KPyMHbIM 
IIepepbIBOM. 

Pan uccnefopatenel (7,8,7°) B paspese CBOHCKUX OTJOKeHHH BbIMeAIOT 
KapaHnTayCKyl0 CBHTy, MpescTaBeHHy!O KP€MHHCTHIMH HM TJIMHUCTbIMH CylaHlla- F 
MH, TYOreHHBIMM MecyaHHKaMH, TpayBaKOBbIMM TyPOKOHrOMepaTamu HW pexe F 
ocbtby3HBaMH OCHOBHOrO, cpesHero H KHCOrO CocTaBa, MOUIHOCTbIO AO 500 M. 


Cucmema \ 
*20pu30Hma 


Puc, 1, Cpogupii ctTpaTurpaduueckuh 
paspe3 BocTouHOroO CKJIC Ha [OxkHOro Ypa- 
jla, | — MecuaHHKH 3eJieHbIe, MOJIMMHK- 
TOBLIC, MAPKHE, C MpOCJOAMH HW Naukamu 
AaNeBPOJIHTOB, AaPFHJIJIHTOB HW KpemMHHC- 
THX CJaHWeB; 2 — CaHUbl TIMHHCTHIE | 
H KP@MHHCTO-rIHHHCTbIe; 3 — KOHTVIO- 
MepaTH, TWeCuaHHKH CHJIbHO H3BeCTKO- | 
BHCTHIe€, HHOra nepexofsauswe B mecua- 
HHCTbIe H3BeCTHAKH; 4 — H3BeECTHAKH 
CBeTJIO- H TeMHO-Cepble, MACCHBHBIe, PH- | 
cporenupie, c Hypothyridina cubboides | 
u Manticoceras intumescens; 5 — kpem- 
HHCTbIC H KPe€MHHCTO-PNHHCTHIe CAH IE 
C PpaCTHTeJIbHBIMH OCTaTKaMH; 6 — KOH- 
ruiOMepaTH, OpekuHH, JaBoOpekunn, rec- 
daHHKH H aJI@BPOJINTbI C MaJIOMOLLHbIMH 
MOKPpOBaMH moOpdupuToB; B ripi6ax 
TaJibKaX H3Be€CTHAKOB (bayHa Stringoce- 
phalus burtini; 7 — uspecTHaku cBeTvIO- 
H T€EMHO-Cepble, MACCHBHBbIe, HHOPa COH- 
etbie, c Enantiosphen sp, u Stringoceph- 
alus burtini; 8 — necuaHHKH, aeppoumn- 
Tbl, APFHJJIHTbI 3eJIeHbIe, MOJIMMHKTO- 
Bble, MATKHe, MHUTyutHeca; 9 — pasnHu- 
HbIe TYPbI, TYPPHTLI H KPeMHHCTHIe T0- 
pOmb, B BepxXaX KOTOPbIX Haligena Cal- 
ceola sandalina; 1/0 — Konrsomepatut, 
: rpaBHHble MeCuaHHKH H3BeCTKOBHCTHIe, 
2b/pCKAA C O6JOMKaMH H JIHH3aMH U3BeCTHAKOB 
ee c Theodossia superba xu Carinatina ari- 
maspa; // — slMbl HW pa3JIMUHBIe Kpem- 
HHCTHIe TyPuTEI CypryyHOrO, KpacHoro 
H 3eeHoro upeToB; 1/2 — nopuputer 
WuaG6asoBble, CMHJWIHTEI, aJIbOHTOHpH, 
KBapleBbie aJIbOHTO*HPLI H HX TYE, Cc 
mpociosmMH H mauKamH slum; J3 — nop- 
(PHPHTEI, MHPOKCeH-MWiarHnok/a30Bble, HX 
napoOpekuHH HW Tydpbl 


Pamencruu 


PpareCKkuyu 


ee, 6.0 ¥ O KeQae, 
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CubaucKar 


CunypuucKan 


WH peHosiKCKaar 
UpenObwlKCKaA 


OTa CBYTa, MO HX MHeHUIO, paciomaraeTcA Ha MYKACOBCKUMH KPeMHUCTBIM 
ClaHIlaMM WM NOKPbIBaeTCA OTJIOXKCHHAMM BepXHeH YaCTH KOJITyOAHCKOH CBHTH, 
HWMKHAA Ke YaCTh NocNeqHeH ABMAeTCA cpalluell KapaHTayCKOH CBHTEI. Haim 
HCC€OBaHHA MOKa3sasH, YTO B STOM YACTH CTpaTHrpaduyeckoro paspe3sa TOI- 
IH MOAOOHOro NMTONOrHYecKoro CocTaBa He cymlecTByeT. Haq MyKacoBCKMMU 
KPCMHHCTHIMH CaHIaMH HeMOcpeACTBEHHO 3aseraioT WIM H3BECTHAKH KOJITYOaH- 
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coro ropusonta, WJIH 2Ke, IPH HX PasMbibe, OasaibHble KOHTJIOMePaTHI 3HaNp- 
OH CBUTHI. 

| Hakonen, B cTpaturpatbuyeckoit cxeme JI. C. JIn6poBuya MexKy HHKHeEH 
.|actb10 MyKaCOBCKOrO TOPH3OHTA H SHaMpPCKOH CBUTOH BbIJeMAeTCA TAK Ha3bl- 
jaemaa KoviTyOaHcKasa cBuTa. Iloq mocneqHel MpHHATO NMOHHMaTb MOLLHYI0 TOJI- 
tty (go 600 m), cnomwkeHHy!0 KpeMHUCTHIMH CaHIlaMH, H3BeCTHAKAMH, KOHTVIO- 
epaTamMu, oTuacTH TyPamu, TyPonecuaHHkKaMH, aBaMH MOpPupuTOB, aIbOUTO- 
MpoOB H KBapleBbIX aIbOHTO*UPOB. 

Hamm uccneqoBaHua noKka3au, YTO B KOJITy6aHCKy10 CBUTY ObImu OObeIH- 
eHEI PaSHOTHNHbie H PaSHOBOSpPacTHble OTMOXeHHA PAA CBUT: KOHTIOMeparTbl H 
ryloMeparbl TaTIbIOAeBCKOFO TOPH3OHTA, KPEMHUCTHIe MOPOb! MyKacoBcKoOro Fro- 
M3OHTA, KOJITYOaHCKHe H3BECTHAKH, a TaK%Ke Oa3asIbHble KOHTJIOMepaTHI 341a- 
pcKoH CBUTHI. CnegqoBaTébHO, Kak CTpaTurpaduyeckad eHHHILa Takad CBUTAa 
@ cymlecTByeT. TepMHH KOJITYOaHCKHH TOpH30HT CuleflyeT COXPaHUTb JIMUIb 3a 
BeECTHAKaMH C chayHow Hypothyridina cuboides Sow. u Manticoceras intu- 
mescens Beyr., 3asleraioul\uMH Ha MYKaCOBCKHX KP€MHHCTHIX CJlaHIlaX H Heco- 

aCHO NMePeKPbITLIMH Oasa/IbHbIMH KOHIJIOMepaTaMH 3HJIaHpCKOH CBHTHI. 
' H3 npuBeweHHbIX WaHHbIX ClekyeT, YTO CpeAM OTMOMKEHH JeBOHCKOTO BO3- 
JiacTa Ha BocTouHOM ckKsoHe TOxHOoro Ypasa NOKPOBHbIT ByJIKAaHH3M OTMeua- 
Tes TOJIbKO B JaBJIETOBCKOH MoOscBUTe, T. e. BO (pancKoM spyce. Bo Bcex *Ke 
CranbHbix JeEBOHCKHX TOJIMLaX MOKPOBHLIM ByJIKaHH3M OTCYTCTBYeT. 


TYeomornueckHit HHCTHTVT Tloctynnuio 
Axajemun HayK CCCP 30 XI 1960 
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oxnagw Akaygemun nayrk CCCP 
1961. Tost 137, Ne 5 


A. A. APCEHBEB 


O 3AKOHOMEPHOCTH PA3MEWIEHHS KAMBEPJINTOB 
B BOCTOUHOH YACTH CHBHMPCKON MJIAT®OPMbI 


(I1pedcmaeaeno axademuxom H. C. Hlamcxum 27 VI 1960) 


TeodusuyeckuMu MCCIeqOBaHMAMHM CeBepHolt uacTH CuOupcKon nsaTdopmey 
B mocJieqHee Bpema (°) ycTaHOBJeHb! KpymHble «cy6MepHAMOHaIbHble HW CyOUIH! 
POTHbIe, PerHOHAJIbHbIC AM3bIOHKTHBHbIC 3OHbI, B OCHOBAHHH KOTOPbIX Mpewnoy 
laraioTca TIyOMHHbIe pas/IOMbl OYeHb ApeBHeTO MpOMCXOKJEHUA, AKTHBUSHPOP, 
BaBINHeCA Ha pasJIMYHbIX 9TANaxX PeOJIOrMH4eCKOH HCTOPHM». 1 
Yerbipe 3 3THX 30H pacnosoxKeHbl B CeBepo-BOCTONHOH yacTH Cu6upcKorp 


paeTcsd BlOMb Noun pp. Kory u Moiepo u oTsetauBo @uKcupyeTcaA MHOTOUnCH 
JISHHBIMH TIpHMOBepXHOCTHBIMH pa3IOMaMH, OObINHO 3aJIeYeHHbIMM jaiiKkamMy 
Tpanmos. 

vee BocTouHad ,H3bIOHKTHBHAA 30HA, MpOCTHparouLadca, MO reo*usuyecKHM aH 
HBIM, BAOIb CpesHero H HH2KHerO TeueHuaA pp. OvleHeK H AnaOapa, He MMeeT 4eT- 
KUX KOHTYPOB B IlJlaTPOPpMeHHOM 4YexJie. 

CepepHad CyOuIMpOTHad AH3bIOHKTHBHAA 30HA, MpOCTHpaloulaica OT HASOBbe 
Korys 0 HH30BbeB OuleHeKa, COBMayaeT C 10X%KHbIM OopTom JleHo-X aTaHrcKOro 
KpaeBoro mporvOa C ero MOLIHbIMH OTJOKCHHAMH BepXHero Masleo30A H Me30- 
30H. IOokKHasd Ke JM3bIOHKTHBHAA 30HA, pacnosowKeHHaA, MO reotu3sH4ecKHM JaH- 
HbIM, Me?K,y BepXoBbAMU pp. Motepo u Mapxu, B mviaTdopMeHHOM Yexwie, CO- 
BePpIeHHO TepseTCA Ha OOmeM PoHE NOUYTH CIOWIHOFO MOA TpalMOBbIX HHTPy- 
ay" IpHypovenuplx K Bumoicko-Kotyickou TeKTOHMYeCKOM 30HE TpoOseHHA 

Hameuenuble TakuM O6pa30M KPYMHble AM3bIOHKTHBHbIe 30HbI, CBASAHHbIC 
C TuIlyOMHHbIMH pa3yiOMaMH, He BCera COBMaaloT C KPYMHbIMH 30HaMH Hapyuie- 
HHH, YeTKO MpOABJICHHbIMH B M1aT#OpMeHHOM Yex Jie CeBepO-BOCTOUHOM 4acTH CH- 
OupcKo muatpopMEt. 

Han6oulee KpyiHas, CeBepo-BOCTOUHad, 30Ha pa3sJIOMOB MaTpoOpMeHHOTO 
uexla, BbImeweHHad H. C. Satmespm (!')u snocrenctBun UW. VW. Kpacnospim 
u B. JI. Macaitrucom (!?) moa umenem Aurapo-BusnoircKon, mpociexuBaercs | 
oT Oaccelina p. AHTapbl, a BOSMOAHO, H ellie able K 1oro-3anlaly Mo Gaccek- | 
HOB pp. Tionr u Myua Ha cepepo-BocToke, oKkaiiMJaa cHayana TyHryccKy1o CH- 
HeKJIH3y € IOrO-BOCTOKAa, a 3aTeM BuvOlCKy10 CHHeKJIM3y — Cc CeBepo-3anaza. 
Beuly MpOTAKeHHOCTH STON SOHbI MaeKO Ha CeBEPO-BOCTOK LO TpaHHUb! MW1aT- 
cbopmp ¢ IlpueepxosHcKkuM MporH6oM, HaM ‘KaxKernca Gosee WeecoOOpasHbIM 
HasbipatTb ee He Aurapo-BumtoitcKol, a Anrapo-MyncKoli 1u8bIOHKTHBHOM 30- 
Hon. Bropasa ‘kpyiHad, ceBepo-3allaqnad, 30Ha passOMOB, Ha3BaHHas 
WM. WM. Kpacwospr u B. JI. Macaiirucom (!2) Busnoticxo-Koryticxoii, mo cymyecr- 
BY, UMCCT HECKOIbKO Ooulee 3allaqHoe, YeM CeBepHoe, HalpaBJeHHe W Mpocue- 
*KuBaeTCA M3 OacceliHa BepxHero TeyeHun Korya Ha Woro-BOCTOK B 6acceHH 
p. Mapxu, 8 HwKHeM TeyeHHMM KOTOPOM OGpesaerca Goulee MOMOMbIMU COpocaMH 
CeBEPO-BOCTOUHOTO HallpaBICHHA, OKAMMJIAIOULMMH BusiolcKylo0 CHHEKJIH3Y, BhI- 
TOJIHEHHY1O Me3030HCKUMH OTOVKeHUAMH. Ilo sTOH Ke IpHUMHe, HaM KaxKeTcs, 
ee Cileqyer HasbiBaTh Mapxuncxo-Koryiickot JM3bIOHKTHBHOM 30HOM. 
4A 


| 


| @opmur c [IpusepxosHcKum 


jp. Ym«Ku (mpapblit mpuroK 


AvalM3upya MMeiolu\MeCa B HaueM pacnopsxKeHHM MaTepHavibl, HeTpyAHO 
6eUTbCA, UTO YMOMAHYTbe KpyMHble NM3bIOHKTMBHBIC SOHbI He CJIy4aliHel, a 
ABIALOTCA YACTbIO IWHPOKOM 3aKOHOMepHO pacnomO*KeHHOM CeTH aHasIOrH4HBIX 
M3bIOHKTHBHDIX 30H, MOKPbIBaloule, BepoATHO, BCIO CuOupcKyio naatdbopmy 


(puc. 1). B cepepo-BocrouHo yactu nnaTbopMbl BbIeIAIOTCA ee THU KpyTHbIe 
TM3bIOHKTHBHbIe 3O0HbI, pac- 


Momaraiouleca MapaesbHO 
BbILIGOMMCaHHbIM. QTo, BO- 
nepssix, Movwono-[lonurait- 
Kad WM3bIOHKTHBHAaA 30H, 
‘eTKO (PUKCUpyioulaicaA MHO- 
TOUMCJICHHBIMH = pa3sIOMaMH 
‘CeBepo-3amaqHoro HanlpaBiJle- 
UAH OOAMbHbIMHA MHTpy3u- 
AMM UM 9Ppy3HAMM OCHOBHBIX 
Mopod Tpannosoii bopmannn, 
pacnoo*KeHHbIx m0 Tomy *Ke 
CeBepo-3anaqdoMy Harpas- 
JI€HM10 LIMPOKOH MomocoH OT 

acceliva p. Mosogo Ha toro- 
BOCTOKe Y IpaHHilbl MaT- 


150Km 


miporu6om mo  Oaccetua 
p-Ionurai naceBepo-sanare. 
K 9TOH xe 30He, B OacceliHe 


p. Ana6ap), mpHypoueHbt 
oOHapyxeHHble B 1958 Ir. 


C. A. Tyawubim HecKoJIbKO 
MACCHBOB U[eJIOUHBIX Mopor 
Xataurekoro Tuna. 

Btropaa KpynHad u3b- 
}OHKTHBHAA 30HA, pacmovio- 
2KeHHaA 3anmaHee aHaOap- 


“KO (PHKCHpyeTca MHOro4uHc- 
JIGHHBIMH pa3JIOMaMH CeBepo- 
BOCTOUHOTO MpOcTHpaHHA U 


CKOH AHTeKJIH3bI, TaK>Ke UeT- 


Puc. 1. Cxema pacnoowKeHHA AH3bIOHKTHBHLIX CTpyKTyp 
ceBepO-BOCTOUHOH YacTH CHOHpcKoH nuatipopMbl. a — 
BbIXOJbI Ha MOBEPXHOCTh KpHCTa/lmM4ecKoro cbyHaMeHTa 
TaTpopMbl; 6 —KHMOepJIMTOBbIe TpyOKH H JauKu: / — 
Anaxnto-Jlangpiackan rpynna, 2— MyncKkaa rpynna, 
3 — Cpemueoenekckaa rpynna, 4 — KyoiKcKko-Mapuum- 
WeHcKaA rpynna, 5 —rpynna tpy6Ku «Mup», 6 — An- 
fauckad rpynna. /—V//] — ,u3bIOHKTHBHbIC 30HbI pa3- 
nomos: J — Anrapo-MyucKaa, /] — MapxuucKo-Koryi- 
cxaa, J/I — Monoyo-lonuraticxaa, JV — Kotyii-Ilo- 
muraickaa, V — MapxuucKo-Onenexckan, V7 — Myncko- 
Anadapcxas, VJ — Uyrnuo-Jlencxan, V/J7 — Uapcxaa 


-WHpOKHM pacmpocTpaHeHem 
MarMaTH4ecKHX OOpa3s0BaHHi TpannoBol PopMallHH, paCNOJIOXKeHHBIX WHApOKOL 
NOOCON TOPO Ke HanpaBJeHHA. ITa 30Ha MIpocueKUBAeTCA OT BepXoBbeB p. Kotyit 
Ha foro-3anawe Ao cpequHero Tevenua p. [lomuraii Ha CeBepo-BocToKe, re, Tak xe 
_ Kak H Mpeabllyurad 30Ha, OOpesaeTca Ooviee MOJIOMBIMH COpocaMy, OTrpaHM4uBalo- 
muMu Cu6upcKyo matbopmy oT Jieno-X aranrckoro Me3o30cKoro mpornoa. B 
“mmpefentax Kotyii-Ilonuraiickolt 30HbI pacnoJioxKeHbl TakKKe BCe H3BECTHbIe B HAaC- 
—TOAULee BPEMA HHTPY3HH YJIbTPaOCHOBHbIX H UeJOUHLIX MOpO, pacipocrpaHex- 
HBIX B OacceiHax pp. Kory u Maiimeun. 
Tpetba 2U3bIOHKTHBHad 30Ha — MapxuncKo-OslenekcK an, MpoOTArMBaromlaacs 
oT Bepxosbes p. Mapxu Ha toro-sanase yepes Oaccelin cpekero TeyeHua OseHeK 
_ JMO CeBepO-BOCTOUHOrO BLICTyMa MaTPopMbl B paiione ycTpa p. Ilyp, rye p. One- 
HeK pe3KO MOBOpayuBaeT H3 CeBepO-BOCTOUHOrO Ha CeBepO-3amalHoe MpocTH- 
paHue. Dra 30Ha, PUKCUpylouLaAcA MHOPOUNCJIeEHHbIMK pa3JIoMaMu IIpeuMyulecrt- 
BeHHO CeBepO-BOCTOYHOrO HalpaBJleHHA, OTMM4aeTCH OTMpebIyHX MOUTH 
‘HMOJHBIM OTCYTCTBHEM TpamnoB, NOABAIOUIMXCA TaBHbIM OOPas0M B OOmMaCTAX 
“Mepecetenua MapXaucKo-OsteneKcKon CeBepO-BOCTOUHOH H3bIOHKTHBHOH 30HbI 


_ ¢ ceBepo-3amaqHbimMu Mapxuucko-Korylicxoi 1 Mosogo-[lomuraicKoi 1M3bI0HK- 


THBHBIMH 30HaMH.CaMmoit XapakTepHoi yepTol MapxuHcKo-OJleneKCKOu JH3bI0HK- 


_ THBHOM 3OHI MpOTA»*KeHHOCTHIO Oovlee 800 KM ABMIAeTCH ee HaCbIU,eHHOCTb Mar- 
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MaTHYeCKHMM MpOABJICHHAMH VJIbTPaOCHOBHBIX, KUMOePJIMTOBHIX TMOpOf, 3ase-} 
TafoullX B Bue aeK u TpyOKOOOpasHbIx Ted] BSPbIBHOTO XapakTepa (KHMOepJIM- fj 
ropbie TpyOKu). Bce uaBecTHble B HaCTOAIee BpeMA KHMOepJIHTOBbIe TpyOKH Hj 
qlaliku B KomuuectTBe Gosiee 70 (kpome TpyOku «Mup» H aJiaHCKHX) NpHypo4eHt § 
K yKa3aHHow Bbine MapxuucKo-OvieneKCKOM M3bIOHKTHBHON 30HE. 
B cpequem TeyeHun p. Ovlenek HamedaeTCA elle OMHA, HECKOJIbKO MeHbINAa | 
Myucko-AnaOapcKkad JM3bIOHKTHBHAA 30Ha CeBepO-3aNafHOrO HanpaBJeHHA, ff 
IIPOTAFHBaIOULaACA OT BbICTYMalouerO }OrO-BOCTOYHOTO yrvia aHaOapCKOH aHTeK- fi 
JIM3bI Ha JOFO-BOCTOK Yepes cpe)Hee TeyeHHe p. OvleHeK B palioHe ee JIeBbIX MpH- fF 
TokoB — YkyKutT u Uemypyax — Kk HwKHemy TeyeHHIO p. Mynpl. K mepecee- f 
HH1O STO 30HbI c MapxuHcKo-OvsieHeKcKoH mpHypoveHa CaMad MHOFOUNCJeHHAad, | 
cpeqHeosleHeKCKaad rpylina KuMOepJINTOBbIX TpyOoK HM Jaek. 
Tpy6ka «Mup», Tak Ke Kak mM coceqHue c Heft Taexkuaa u AMaKuHckas, pac- § 
MOJIOMKEHbI 3HAYHTEJIbHO IOKHEE PACCMATPHBAeMOTO pahOHa HW MpHypoueHbl kK Apy- 
roi, camoli KpynHol Anrapo-Myxckol H3bIOHKTHBHOM 30He. K CeBepo-BOcTOY- 
HO JM3bIOHKTHBHOH 30He, XapaKkTepH3ylouleHcCA Take KPYMHbIMM pa3- | 
OMaMH HW TpannmoBbIMH MaHKaMH TOTO %Ke HanpaBleHHA, MpWypoueHb F 
oOHapyxXeHHble B ocJietHee Bpema B Oaccefine p. Uyru (1°) anpan- | 
CKHe KUMOepJIMTOBHIe Tela. ITY 30HY, paCnOsOxKeHHYIO Ha CeBepHOM CKJIoHe Ad- 
flaHCKOrO WHTa HW CKPbIBalOULyIOCA K CeEBEPO-BOCTOKY MO Me3030KCKHMH OTJIO*Ke- 
HHAMH BusiolicKoH CHHeKJIM3bI, MOKHO Ha3BaTb Uyruno-JlenckoH. K sanagy 
OT Hee, B palione HwKHerO TeyeHHaA pp. Uapbl uw OvieKmbl, pacnosomena Uap- 
CKad J\M3bIOHKTHBHaA 30Ha TOrO %Ke CeBepO-BocTOYHOrO npocTupanna (°,*%), 
B lipeleaxX KOTOPOM pacMoOsOKeHO NATb XKeMe3OPYAHbIX NPOABJICHHH, CBASAH- 
HbIX C JaiKaMu Tpannos. , 
Hasmunve OnvcaHHbIX BBbIIe KpyMHbIX JH3bIOHKTHBHBIX 30H, TeHeETHYeCKH 
CBASAHHBIX C TIYOMHHbIMH pa3JIoMaMH (byHaMeHTa TiaTPopMbl, pe3kO noauep- 
KMBaeTCA KaK MpOCTHpaHHeM KOHTYpOB CeBepO-BOCTOYHOK uacTH CyuOupcKon 
maTpOpMbl, TaK M KOH@HrypallueH ee COBpeMeHHOM Truyporpaduyeckoh ceTH. 
HeckoJIbKo CJIOB CulelyeT CKa3aTb TakKxKe O BO3PacTe TpemjMHOBaTocTH. Jina 
OKOHYATEJIbHOTO PeleHHA STOFO BOMpOCa B HACTOALIEe BPEMA elle HET JOCTATOY- 
HbIX MaTepHaJIOB H MOSTOMY MOK&a MOMKHO OTMETHTb JIMINb HeEKOTOpble (akTHI, 
MOSBOJIAIOULHE BbICKa3aTb Te HJM Jpyrve mpesnosowennaA. EctecTBeHHo, 4TO 
ONHCaHHble JM3bIOHKTHBHbIe 30HbI HE MOrJIH OOpas0BaTbCA B KakOH-NHOO e]H- 
HbIM, KpaTKOBPeMeHHbI (B TeO/JIOrH4YeCKOM CMbICJe) STAN, a pasBUTHe UX ObIIO 
Ooslee COXHKHO UM NpoLomKaNocb (a BO3MOX*KHO — H MposomKaeTca) Goslee WIM- 
TeJIbHO. Mmerouyweca B HallieM pacnopsxKeHHM MaTepHaJIbI YKAa3bIBaIOT, YTO Ha- 
YaslO 3aJlOXKeCHHA PIyOMHHIX pa3JIOMOB OTHOCHTCA MO KpaliHeli Mepe K CpeqHeMy 
TaJleO3010, eCJIM He K Oovlee paHHeMY BPeMeHH, Tak KaK, KOHe4HO, UX HasMuHeE 
OOYCJIOBHJIO NpOHHKHOBeHHe Ha MOBepXHOCTb TpannoBoll MarMbl, BbIMOJIHSrO- 
uel OO/bUTYIO YaCTb TeX HIM WHBIX TpellHH B Mpesesax JM3bIOHKTHBHEIX 30H. 
B [abHeliieM AKTHBHAA 2KH3Hb 9THX 30H MpPOMOMKaNaCh WMUTebHOe BPeMA U 
3aKJ0UaaCb, BEPOATHO, B HEOMHOKPAaTHOM MepeOTKPhITHH CYMLeCTBYIOULUX Tpe- 
WMH H OOpasoBaHHH HOBEIX pa3JIOMOB, BO3MO?KHO — Goviee ruIyOHHHEIX, YeM T1pe- 
AbULyW{He. ITO sakMOVeHMe HOLTBEpAKLaeTCA NPOHMKHOBEHHEM Ha MOBEpXHOCTb 
Oovlee MOJOLOM, 10 CpaBHeHHI0 C TpannaMu, ybTpaccHOBHO HM IeOUHOM MarMBI 
B npenetax Koryit-lonuraiickou, Monogo-lonuraiickoit 1 Mapxuncko-Ostenek- 
CKOH JH3bIOHKTHBHBIX 30H. YCTAHOBJICHHbIe B MOCIeqHee BPeMA TpeTHUHIe MaBbl 
B mpeyenax Ilonuraiickoro rpa6ena, pacnonoKenHoro Ha mepeceyenuun Koryii- 
TlonuratickoH u Monogo-Ilonuratickolt Au3biOHKTHBHEIX 30H, NOLTBEP*KaloT, 
WTO TEKTOHHYeCKAA 2KU3Hb MWWaTPOpMb!, H B YAaCTHOCTH JIM3bIOHKTMBHbIX 30H, 
XOTA HM TOpa3O MeHee AKTHBHAA, MpOLOMMKAeTCH, BOZ3MOXKHO, JO HaCTOAUero 
BpeMeHu. Hameuaioujasicsa 3aKOHOMepHOCTb MpocTpaHCcTBeHHOrO pacnosoxKeHuA 
AMSBIOHKTHBHBIX 30H B MpejeaxX CeBepo-BocTOuHOM uacTH CuOupcKo muat- 
opMbI, MoMuMo TeoperHueckoro MHTepeca, HMeeT OUCH OosmbuI0e lpakTuyecKoe 
SHAMCHMC, TaK KAaK STH CTPYKTYPbl NOJIHOCTbIO KOHTPOJIMpyloT MarMaTu4eck yO 
H THAPOTepMaJIbHYy10 JesTeIbHOCTh CO BCEM MHOPOOOpa3HbIM KOMIIJIEKCOM M0- 
A€3HBIX UCKONACMEIX (THTAH, (POTOMHT, anMa3bl H T. 3.). 
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Tax, kK MapxuucKko-Osenekckoi 2M3bIOHKTHBHOM 30He MIpHypoueHbi Bce 
M3BeCTHBIC BbIXOXbI YJIbTPaOCHOBHBIX KHMOePJIMTOBbIX MOpOL, B OOJIbLIMHCTBE 
CBOEM a/IMa30HOCHEIX. OcoOeHHo OularompHATHBIMH OOACTAMH JIA MIpOHHKHOBe- 
HUA MarMaTHy¥eCKHX HM THApOTepMaJbHbIX OOPa30BaHHH C HX MOJIe3HbIMH HCKO- 
MaeMbIMH ABAAIOTCA OONACTH MepeceYeHHA AM3bIOHKTHBHBIX 30H CeBepO-BOCTOU- 
HOTO H CeBepo-3allayHoro npocTupanua.Tak,Ha mepeceyenun Mapxuncko-Ovtenek- 
exoH wu Mapxuucko-Koryiickoli (u3bIOHKTHBHBIX 30H pacnoviowen Aakut-JLaa- 
APIHCKMH aJIMa3OHOCHBIi palioH, re Ha CpaBHHTebHO HeOOMbUION Moulalu 
OOHapyxKeHO OKONO CopoKa KUMOepsJUTOBLIX TpyOOK, IpHYPOYeHHBIX B OCHOBHOM 
K OTJCJIbHBIM pa3JIOMaM HJM K JIMHHAM, MM MapaJeJIbHbIM. 

_ 8B 9ToM xe paiioHe OTMevaIoTCA HaHOoslee MHTeEHCHBHbIe TEKTOHMYECK He Hapy- 
WeHMA: MApXHHCKHi Ban, NandElHcKaa cbleKcypa Mu pA pyrux YeTKO BbIpaxKeH- 
HbIX pa3JIOMOB CeBepO-3anaqHoro MpocTupanna. 

_ Take xe HapylleHua M MHOro4uHCeHHbIe KuMOepsmUuTOBbIe Tea OOHapy- 
OKeHbI B OOWIacTH Mepeceyenua MapxuucKo-Ouenekckoii u Monogo-Ilonuratickont 
AM3bIOHKTHBHBIX 30H, Pe B CaMoe NMOCeqHee BPeMA BbIABJCH PAN OTAeAbHbIX 
)pa31oMoB 4 rpaGexos, a Takxe Oostee 20 KuMOepsmuTOBBIX TpyOoK H Jaex (KyoliK- 
‘cko-MopunmMyasucKaa rpynma). . 

'  Takoe xe «KycTOBoe» pacnowioxKeHHe KUMOepJIHTOBLIX TpyOoK OTMeuaeTCA H 
iB Upyrux mecrax Mapxuucko-OsenekcKoli 2M3bIOHKTHBHOM 30HEE. 

_ Ws cka3anuoro Bblile BbITeKaeT CCTeECTBEHHHIIi BbIBOA, ITO BCe KAMOepJIHTOBBIe 
‘TpyOKM MpHypoueHbl K OMMCAHHIM JM3bIONKTHBHBIM 30HaM MvlaTopMeHHOrO 
weXJla HM TlaBHbIM OOpa3om K MX MepeceyeHusaM, T. e. K OOACTAM, HavOoulee pas- 
ApoOeHHbIM WH, TeM CaMbIM, OOseruaioulMM MpOHHKHOBeHHe KUMOepUTOBON 
“MarMbl Ha MOBepXHOCTb. 

B HacTosmjee BpeMa HanOosIee MepCneKTHBHbIMM palioHaMu OOHapyKeHUA 
HOBbIX KMMOepJIMTOBBIX TpyOOK ABJIAIOTCA CeBepO-BOCTOUHOe OKOHYAHHe Map xHH- 
| eKo-OslenekcKoli 1M3bIOHKTHBHOM 3o0nEI H Mosogo-Ilonurafickan 30Ha Ha 322 
_CBOeM TIpoTAxKeHHM. CrleqyeT OOpaTuTh BHUMaHHe TakxKe Ha Mapxuucko-Kotyi- 
CKY!0 30HY pa3JIOMOB, OCOOeHHO B e€€ 10FO-BOCTOUHOH 4aCTH, B OO/IacTH Mepeceye- 
ua ¢ Anrapo-Myxckoit 30Hol. 


PS Tt at.) San 


Teonornyeckuii WHCTHTyT Toctynno 
AkanemHu Hayk CCCP 16 VI 1960 


ITUTHPOBAHHAA JIUTEPATYPA 


1A. A. Apceupes, H.C.3aiues, Becruy. AHCCCP, M11 (1958).2 H. IT. Ar- 
A acos, Tp. Hayuo-ucca. wacT. reom. ApktTuKkn,106 (1960). ? H. Tl. Ataacos, Undopm. 
Grom. Hayuno-nceca. wnct. reom. ApkTuku, B. 2 (1957). 4H. TI. Ataacos, Mupopm. 
 Giomm. Hayuno-ncca. wucT. reom. ApKtuKn, B. 7 (1958), ° HW. I. Araacos, B. A. Ba- 
K ap, Undopm. Grom. HayuHo-necn. uncr. reon. Apxtukn, B. 7 (1958). © A. TI Bo6pue- 
puu, M. A. [Tuepyues 4 ap., Anmasbt Cu6upn, 1957. *? A. Th BoOpuesusy, 
M.A. TuHesyures 4 Ap., Anmasuble mecropoakgenua SAkytan, M.,1959. ®§ B.H. Touns- 
mr akosa, Tp. Uucrt. reon. pyqH. Mecropoxy., NeTporp., MMHepamorun WH reoxHMHH, B. 29 
7 (1959). 8 P.M. Demenuuxkasa, Tes. fox. naysHon ceccun JlenHHrp. yHHB., CeKunA 
reo. HayK, 1956. 1° M.M. Epmoaaes, Bonn. Hayuno-texuny. undpopm. Mun. neon. 
/H oxpaHbt Heap, Ne 2 (1957), 11 H.C. 3aiues, Bonp. reonormn Asun, 1, 1954. 
2 YW. YU. Kpacuos, B. JI. Macaituc, Matep. BCEIEM, nos. cep., B. 7 (1959). 
TH. CnuxapecKuit, Teonornyeckoe crpoenne H nosesHbIe HCKoMaemble Bocrou- 
Holi CuOupu, 1958. 14H. A. Caraes, Becta. Mocxosck. yuus., Ne 1 (1956). 
15 W.C. UlatcKu ii, Bioan. MOU, orn. reon., s. 3—4 (1932). %T. TL Wuauna, 
C. M. Ile fitaud, Cos. reon., Ne 10 (1959). 


1173 


Jloxszayn Akagwemun nayrk CCCP 
1961. Tom 137, N85 


rEOJOrH A 


H. A. BAJIJIAX 


MPOBEPKA BO3MO)KHOCTH HCHOJIb3OBAHHA CEHCMOPA3BEKU 
Jin MIPAMbIX NOWMCKOB HE®TEFA3OBbIX 3AJIE)KEM 
({Ipedcmaeaexo axademuxom JI. H. Illep6axoeom 29 VI 1960) 


B 1954 r. VUuctutyrom reolmorMu Mu pa3paOoTKH TroprouHX HCKOMMAeMBIX 
AH CCCP cosmecrio c Teomoro-reomu3nyeckon ctyKO0H KyiOnlescKon OO.. | 
HavaTbl CelicmuueckHe HaGmogeHud Ha MyxXaHOBCKOH MvoWalM M0 onpoOoBaHH1o 
BO3MO?KHOCTH HCMOJIb3OBaAHHA CeHCMOpa3BeEAKH JIA MPAMBIX MOMCKOB 3aJiexel Ff 
HepTu u rasa. TlepBple oOHaeKHBaIOLHe Pe3y/bTATHI, MOJYYeHHbIe B Buse 3a- | 
perHCTpHpOBaHHbIX OTPaxKeHHH OT BOMOHEPTAHDIX KOHTAKTOB HedTera3OBbIxX 3a- 
JiexKeli JepoHa, KapOoHa HM NMepMH, NOSBOJIHIM B MOCeqyiouve Ba Tosa mpo- | 
JWIMTb celicmMueckHe paOoTbl, KOTOPble MOATBEPANH BOSMOXKHOCTh MOJyYeHHA 
OTpaxKeHHH OT BOMOHe*PTAHBIX KOHTAKTOB. OTH OTPaKeHHA BbIeIAIOTCA TPH 
TULATEJIbHOK BM3yaJIbHOH KOppesAuUMU CeHCMOrpaMM H MpocweKuBaIOTCH Ha 
tboHe HAKJOHHDIX OTParKalOWIMX MOBepXHOCTeH B Mpefesax KpblbeB NOMHATHM 
B Bue FOPH3OHTAJIbHbIX OTParxKalOulUX MOWLaqOK, HHOra CJlerKa HaKJIOHCHHBIX 
B CTOPOHY CBOJOB 3THX NOAHATHH. J[A CHCTeMaTH3aNHH MepBHYHOrO CeHCMH- 
yeckoro MaTepHaslia HM ero OoubIerO TeOJOrMyecKOrO OCMBICJIMBaHHA MCIOJIb- 
30BaJIHCb MpOPUJIN BPeMeH OTParxKeHHH celicmMu4uecKHX BOJIH (1). IIpH ux NOMOnIM 
B pxfe culyuaeB CTAHOBHTCA BO3MOXKHBIM YJIYUUIATh KOppesAWMIO CeHicMOrpaMM 
HU, TEM CaMbIM, Ooslee OMHOSHAYHO OTOKJECTBIATb BOJIHbI B 30HAX HHTepdepeH- 
uu. Hamwune Ha celicmMorpaMMax OTpaxKeHHH OT BOJOHeEPTAHBIX KOHTAKTOB © 
IpOBepAJIOCb TAKE H METOAOM MATeMATHYeCKON CTATHCTUKH (°). DusH4ecKoe O6O- © 
CHOBaHHe BO3MOXHOCTH MOJYYeHHA OTPaKeHHH OT BOMOHEPTAHKIX KOHTAKTOB H 
OOOCHOBaHHe pa3JIM4HA CKOpOcTel CeHiCMH4eCKHX BOJIH MeKAY MpOLyKTHBHbIMH 
WH 3aKOHTYPeHEBIMH YaCTAMH MwacToB mpuBoszutTca M. MO. MupuHHKoM coBMecT- 
HO C HaMH B paOote (”)*. M3mepeHuna cKopocTeH ynpyrux BOJH B HedTAHbIX 3a- 
JlexKaX MPHBOLATCA B 3apyOexKHOU WHTepatype (4) Hu B padoTe(°*). 

Ilo reonornueckKuM jflaHHbIM, Ha MyxanHoscKoi naomagu (puc. 1, M) 
yKa3aHbl BHeIMHHe H BHYTPpeHHHe KOHTypbl HedrenocHocTtu mmactoB Dy, Din 
u Diy TeppurenHoro KomMusekca jleBoHa. 

Ilo ceficmuyeckuM MaTepHasiam (cM. puc. 1), mpe_cTaBHOcb BO3MOKHBIM 
BbIeIMTb H€CKOJIbKO KOHTYpoB HetpreHocHocTu **. CepepHasd rpaHuiia 3THX 
KOHTYPOB COOTBeTCTBYeT, N10-BHAHMOMy, KOHTypy Dy, KOTOpbI mocme MoOwO- 
cbl paspbina B 1200 M mepexoquT Ha BocTOoKe OT cKBaxkHHbI N2 27 B KOH- 
Typ HepacumeHeHHorO KomieKca JeBoHa — Dyy4i1v. BueniHul 1oxKHbIM KOHTYP 
HePTeHOCHOCTH TIpociexMBaeTCH OT Mpoduna J, tepecekaer npodbusu XII wn 
I, Jlanee sta rpaHulla MpoBosuTca ycOBHO JO npopuaa V°, oTKyfa ona 
MOBOpayuBaeT Ha CeBepo-3anal, NepeceKaeT npodpusapn XI/I u V®, 3aTem yxo- 
MMT Ha toro-3atlagq WO upopuna V*. Dror KOHTyp, MO-BHAMMOMY, COOTBeTCT- 
ByeT KouTypy Dyy. B  cepepo-BocroyHoli uacrm MyxanopcKkow mnuaomanu 
H€CKOJIbKO OOOCOOJICHHO BbIAeAeTCA KOHTYp HecbrenocnocTu AHMHOH 750 mM. Ox 
OTMeyaeTCA Ha Mpoduse X uw Npoxo_uT uepes npodbuab J]. Takos B o6mnx 


s Pusnueckaa CYIMIHOCTb HCMOJIb3OBaHHA CeHCMOPasBeAKH [WIA MpAMbIX MOMCKOB He(pTera- 
30BEIX 3al@KeH Obiia onpeseiena B 1952 r. Ha MaTepHasle, NOJyYeHHOM aBTOpoM B Mpefesax 
SMHPepuMHCKON M1aTPopMbl, B CeBepo-3anaqHom IIpeqKaBkasbe, H CBOAUTCA K BbIJeCHHIO STHX 
SaT@KEH TO BOJHOBbIM COMPOTHBJCHHAM B OKPYKalOUl4X TOPHBIX Moposax (?,°). 

‘“* K Hactosiemy pBpemMeni B mpowecce CoBepmeHCTBOBaHHA MeTOAUKH o6pa6oTKH celi- 
CMorpaMM, OOHapyxKMBalOTCA yTOUHeHHA KOHTYPoB HepTeHocHocTH. OgHaKo Mbl CU¥HTaeM BO3- 
MOXKHBIM H Ie€COOOpasHbIM OCTABHTb KOHTYPbI B TOM HX MePBOHAYa/IbHOM MOCTPOeHHH, B KaKOM 
OHH ObIIM TOy4eHbI aBTOpom B 1958 r. 
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pTaxX BHeWIHAH KOHTYp HeTeHOCHOCTH TeppHreHHOrO KOMMJIeKCa JleBOHa B 
efemax BocTouHOK yvactH MyxanHopckol moma, COcTaBJeHHbI m0 celi- 
WUeCKHM MaTepHasiamM. Kpome toro, OblJia CleaHa MOMbITKa BbIeNHTS 
€lUHWe KOHTYPbl OTACMbHbIX TIPOAYKTHBHBIX [laCTOB H YCTaHOBHTb BHYT- 
[/€HHMe KOHTypbl He@renocuocTu. B ceBepo-3anaqHo paccMaTpuBaeMOli 4acTH 
lyxXaHOBCKOH MlOWaqH 3TH YYaCTKH KOHTypOB OOO3Ha¥eHbI Ha puc. | cum- 
onamu Dy, Diy 4 Donyrp- 
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‘Puc. 1, Cxematuueckaad KapTa NovloxKeHHA KOHTYpoB HePTeHOCHOCTH TeppHTeHHEIX OTIOKeHHH 
mesona Ha Myxanoscxoli nuiomagu 4 npesnosaraemplx Cepepo-UepHoBcKoM  OKeaHCKoM MecTo- 
poxmenuax nebru. Ilo RaHHBIM CeficmMopasBe Ku: J — celicmuueckne npopusn; 
2 — BHeIHHe KOHTYpbI HetpTeHOCHocTH; 3 — BHYTPeHHHe KOHTypbI HepTeHOcHOCTH; 4 — 10x- 
HbIii BHeIIHHM KoHTyp HedbTeHocHocTH mpenmomaraembix Cesepo-Yepnosckoro H OxeaHcKoro 
MeCTOpoxeHHii HeTH, CeBepHee KOTOPoro O*AUfaeTCA BCTPeTHTh He MeHee OAHOFO HeTenacsi- 
UleHHOrO MWwacTa B OTIOXKeHUAX TeppHreHHoro KommeKca MeBoHa; 5 — KOHTYP HepTeHOCHocTH 
naacta Dj, Ha Myxanosckol nuomagu; 6 — To xe muacta Dy;y; 7—TO xe MlacTa Diy; 8—mo- 
Wlab pacnpocTpanenua HePTeHAaCbINeHHBIX MNACTOR TeppHreHHOrO JeBOHa, OTMCYCHHBIX Celi- 
CMHYeCKHM MeToom Ha MyxanoBcKoli nuomagu; 9 — ycnoBHble KOHTYpbI HedTeHOCHOCTH, 
C-Y — Cepepo-YepuoscKkan niontayp; O — Oxeanckan mutomatb. Ilo Wau bIM 6 y pe 
Hus: 10 —rayOokve CKBaxKHHI, BCKPbIBLIMe TeppureHHy!o Tomy HHKHero KapOona; J/ — 
riyGoKve CKBaxKHHbI, BCKPbIBLIMe Teppurenublit eson; /2 — BHeIHHe KOHTYpbI HepTeHOCHO- 
eta; 1/3 — BHyTpeHHHe KOHTYpbI HerenocuocTu; /4— KoHTyp HepTeHocHocTH macra Dy Ha 
Myxanosckoli niomanzn; 15 — To xe Mnacta Dy; 16 — To x*e macTa Dyy; M — Myxauos- 


CKax MIOULaATb 


| JI4uvio, o6o3sHayeHHyi0 B BOCTOUHOM YaCcTH KapTbI KOHTYPOM Din+iv, 
cleyyeT NMOHHMaTb Kak JIMHHIO, OKOHTYPHBaIOMLy!IO peskoe YMEHbIUeHHe MOLL- 
HOCTH He(precofepxKaulHx uacTefl nmpokyKTHBHBIX MiacToB Diy 4 Diy B Boc- 
TOUHOM Hatipapsenuu. Ilo ceiicmHyecKHM MaTepHaslaM TPYAHO OTBeETHTb Ha 
‘BOMpoc, aBneTcs mH mHHMA Dy y1v BOCTOUHBIM BHeIHHM KOHTypOM He(pre- 
HOCHOCTH mtacToB Dy; u Diy um OHA ykKa3bIBaeT JIMUIb Ha HaJIMyWe Cep- 
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JOBUHBI (lMepeKaTHA KOHTYPOB) Ha 3TOM yu¥acTKe VOWalM, anatoru4yH@ 
Tol, KOTOpad TIpoABAAeTCA B Mpeenax MATHIX mpoduser. Bo mpegzetax JL 
HHH Dyiiry Apyrve Hedprenocupie muactht (Dy 4 D;) to celicmMuyueckum Mi) 
TepHajiaMm He oOOHapyxHBaioTtca. Ilo-BHMMOMy, HX KOHTYPbI oOcratoT¢ 
OTKPbITHIMH B BOCTOUHOM HallpaBJeHHH. : 

ConoctTaBjleHHe JaHHbIX OypeHHA HM CeHCMOpa3sBeLKH NOKa3bIBaeT, 4TO TI 
celicMHYecKHM MaTepHaslaM B Mpeewax pacnOJOKeHHA MATIX npopuseh of 
Hapy2KHBaeTCA pe3KHii MepexKHM KOHTYPOB MO BCeM MpOCsex*KeHHbIM MpoLyH 
THBHBIM TviacTaM. OOulad WIMpHHa 3alexKH BCeroO TeppHreHHOrO KOMIJIeKCH 
3)eCb M€HbILUe, 4eM 10 JaHHbIM OypeHua. Ha 3anay M Ha BOCTOK OT 9TOFO Nepes 
2KUMa LWMpPHHa 3a/lexKH YBeIMYHBaeTCA, MpH4eM OTHOCHTebHOe ee H3MeHeHH 
pesue, ueM NO JaHHbDIM Oypenua. Hameuatoujuiica B BOcTOUHON dacTH MyxaHoEp 
CKOH MOULaqM MepexKuM KOHTYpoB Mviacta Diy, MO reouOrH¥eCKHM aHHbIM, Tp 
XOMMT B HampaBJIeHHH Cora Ha CeBep Yepe3 KOHe mpopuia /X wu KoneW mpomul 
aa J/¢, tora Kak 10 CeicMH4eCKHM HaOwoeHHAM KOHTyp Dyi+1v 3aMb 
KaeTca. Kak yKa3bIBaJIOCb BbIMe, MO CeHCMH4eCKHM JaHHbIM, Ha 9TOM y4acTKih, 
MOMKeT ObITb TOJIbKO MepexKHM KOHTYPOB HedTeHOcHOcTH nviacToB Dy +1v. Ter 
He MeHee 9TOT MepexKHM CMeuleH Ha 500—700 mM k 3anafly OT Mepexuma no Oyl, 
POBbIM JaHHBIM. IOxKHbI, HepaCdleHeHHbIM KOHTYp He(bTeHOcHocTH B OOneM 
CMelLeH K CeBepy M0 OTHOMIEHHIO K KOHTypy muacta Di, 10 reomorMuecKHM [lan 
HbIM, B 1OrO-3anaqHOH YacTH paccMaTpHBaeMoH Mouaqu. OOpamaer Ha ceOs 
BHUMaHHe pa3JIMuHad OPHEHTHPOBAHHOCTb KOHTYPOB BCeX TVIaCTOB MO CeHcMH; 
yYeCKHM HM FeOJIOrH¥eCKHM J\AaHHbIM B Mpesetax KpalHel ceBepo-3anaqHOH “acTH 


dbus VJ, oPHeHTHPOBAaHDI Ha woro-3anal, a reomormueckHe—Ha 3aNay U ceBepo-} 
anal. U3 cka3aHHOrO BHJHO, YTO KOHTYPbI HedTeHOcHOCTH, COCTaB/IeHHbIe Nop 
celicMM4eCKHM MaTepHasiaM, B OOULHX YepTaX MOBTOPAIOT KOHTYpbI, COCTaB/IeH-} 
Hble 10 JaHHbIM OypoBbIx paoor. : 
Ilo aHanoruu c pesyabTatamMu Ha MyxaHOBcKOM HepTaAHOM MeCTOpOxKeHHH, f 
B C€BEPHOM YACTH KapTbl NPHBOAHMTCA IOKHbIN KOHTYP He*TeHOCHOCTH Hepacuuie- 
HeHHOrO TeppHreHHoro KOMMVIeKca JleBoHa — D, mnocTpoeHHbli mo cedcmuue- 
CKHM MaTepHaJiaM. ITOT KOHTYp MpOTArMBaeTCA MO BCeM ONHCbIBAeMOH MOUWLaIM 
¢ 3alayja Ha BOCTOK. B 3amaqHOH YacCTH KOHTYP MPMBOAUTCA AA 10%KHOFO OKOH- 
4YaHHA mpesnonaraemoh OxeaHckon nvioujagu (puc. 1,0), a B BocTOouHOH 4acTH fh 
OH IIPHBOAMTCA yCOBHO JIA mpeknoaraemol CepBepo-UepnoscKon miomayy } 
(puc. 1,C-¥). Kouryp wHedbreHocHocTH Ha 9THX MMOMaAX MpoOBO_UTcA nok 
JIMHMM, CeBepHee KOTOPOH OMKHaeTCH BCTPeTHTb He MeHee OMHOTO HedTecosep- | 
mKaweroO mwacTa B OTJO%KeHHAX TeppHreHHOorO KOMMsIeKca JleBoHa. CeBepHule | 
rpaHUUbl KOHTYpa MpOAyKTHBHOCTH STHX OTIOMKeHHH He OOHAPyxKUBaIOTCA cell- 
CMH¥eCKHMH MpodpusmMuH MyxaHOBCKOH ONbITHOH MapTuH. 
B 3aksioueHHe OTMeTHM, 4TO Ha CeBepo-UepHosckol H OKkeaHcKon nonya- 
Mix, re riyOokoe pa3BeqouHoe OypeHHe He NPOBOMMOCb, reomorMuecKHe aH- 
Hble O He*TeEHOCHOCTH MOpok AeBoHa MoKa OTCyTCTBy10T. BMecTe c TeM, MO pe- 
3YJIbTATaM HAalIMX CeHCMH4eCKHX MCCeHOBAHHH, K ceBepy oT MyxaHoBcKoro 
HepTAHOrO MeCTOpOx*KeHHA HaMeuaeTCA, KaK YKA3bIBaIOCb, HOBad Hepranan 
3alexKb (puc. 1, kontyp D). Mostomy, 414 o6beKTHBHOM NpoBepKU BO3MOXKHO- 
CTH TIPAMbIX MOHCKOB He*Tera3OBbIX 3aslexKel CeHCMOpa3BeAKOH HM UX OKOHTYPH- 
BaHHA M CTeMeHH JOCTOBepHOCTH MpHaraeMOH KapTHI, CUHTaeM HeEOOXONMMBIM , 
MpOBecTH 3ecb ryOoKoe Oypenve. I[IpuH stom Han6onee menecoobpasHbIM 
ABJIACTCA MOCTAHOBKa OypeHHsA TayOOKHX CKBax%KHH B 30He, pacnooxKeHHow 
Mexyly CeBepHLIMH OKOHYaHHAMH celicmuyeckux mpoduneh V/,V2,V°, /V2 w IIT 
MyXaHoBckOit OnbITHOH MapTHH, C OHO CTOPOHLI, H KOHTypomD —c apyrof. — 


Vuctutyr reoforau wu pa3pa6oTKH FToplouyHxX HCKomaemMbIx Toetynuso 
Axkagzemuu nayxk CCCP 26 VI 1960 
UWAHTHPOBAHHAS JIMTEPATYPA 
1YW. A. Banaax, Hosocru HepT. TexH., cep. reom., B. 6 (1960). 2H. A. Baa- 
aax, M. ® Mupunuk, JLAH, 126, Ne 6(1959). 3 UW A. Banaax, Hosoemn Hepr. 
TexH., Cep. reow., B. 9 (1960). * W. G. Hicks, I. E. Berru, Geophysics, 21, Ne 3. 739 
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TEOJOVHA 


A. H. TOPKEBCKHA u E. M. JIA3bKO 


MOHPOJIO-OXOTCKHH FJIYBHHHbIM PA3JIOM 
|. (ITpedcmaeaeno axademuxom JI. H. Ilep6axoeum 18 X 1960) 


O6uMpHbie reosloruyeckHe HCCIeEqOBaHHA, BbINOHeHHbIC B MOCeCBOeHHBIC 
fowbl B mpeyenax 3a6aikaiba, Bepxuero IIpuamypbs u IIpuoxoths, no3Bo1A1oT 
3IeEIUTb B KaYeCTBe BaxKHeMWeH CTPyKTYPHOM HHH PIyOUHHbI pa3sviom, OT- 
gensioujuh Monrojo-Oxotcknit ckaquatbili MoAc OT JOKeMOpHiicKHX CKsaqua- 
PIX COOPyKeHUH, NPUMbIKAaIOWMXx K HeMy C CeBepo-samaga. 

_ Kak us3sectuo, Mouroso-Oxotckuit nosc Bnepsble Obit BbIqeeH A. E. Depc- 
“aHom Kak reOXHMMH4YeCKad 30HA CO CNeLMuyecKo MHHepaNsauHen (1'), ofHa- 
(O MO3AHee ObIJIO YCTaHOBJICHO, YTO OH MpescTaBAeT coGoH KpynHBI reomoro-+ 
TPYKTYPHbIM SIeEMeHT Me3030HCKOH CKJIaqyaTOCTH, Pe3KO OTVIMUAIONIMicA M0 
DcOOeHHOCTAM CTpOeHHA M HCTOPHM reo/lOrMyecKOrO PasBHTHA OT CMEXKHBIX Kpa- 
SBbIX YacTelt Cu6upckol muaThopmpl. Paspzenaiouii WBe 3TH OGNacTH KpynHeit- 
MH CTpyKTYPHbIii WIOB, KOTOpbIH MbI Oyem Ha3biBaTb Mourovio-OxotckuM ruly- 
JHHHBIM Pa3JIOMOM *, OKa3aJI OoO/IbIOe BIIMAHMe Ha OCOOeHHOCTH HX reoslOrH- 
}feCKOrO pa3BHTHA. 

_ Orjesbubie 3BeHbA CHCTeME! pa3JIOMOB, OOpa3yIolllHx STy rtyOMHHY!O CTPyK- , 
I'ypy, HeOJHOKpaTHO yNOMHHaJIMCb MHOrHMH HcCJleqoBaTeAMU. Tak HalipH- 
uep, M. C. Haru6una xapaxtepus3yer lOxuHo-AHkanckyw Hu [OxkHo-Tykypuurp- 
*Ky!0 30HBI pa3siomoB B Bepxuem IIpuamypbe Kak JINTeIbHO pa3BUBalollneca 
ia 3HAYHTeIbHOM MpOTAKeHHH TeOMOrHYeCKOH HCTOPHH; OHA Ke yKa3blBaeT Ha 
tyUeCTBOBaHHe 30H IJIYOMHHEIX pa3I0MOB B BocTouHoM SaGOalikaJibe, pacio- 
lararolluxca Mo rpaHule c oOmacTbio GalikabcKou ckamuatocTnH (°); A. JI. Uler- 
IOB MOAYEPKUBAeT HaJIMUHe MOLWIHbIX 30H TEKTOHHYECKHX HapyuleHHii Tua Kpa- 
‘BLIX WIBOB, Pa3JeJAIOWWMX TeppHTOpuio SanasHoro SaOalikaJlbA Ha Be Kpyli- 
able, Pe3KO OTMMUAIOMUIMeCA OHA OT Apyrol cTpyKTypuHble oOnactu ('”); JI. H. 
Xpacublii BbIeIseT CHCTeMy KPyMHbIX pa3iomoB B IIpuoxoTbe, rye OHH OTIe- 
IAM!0T OONACTb M€3030HCKHX CTPYKTYyp OT apxelHCKHX H MpoTepo3solcKHx CTpyK- 
‘yp BocTouHoOH uacTH Anfanckoro wuTa (°). 

YIOMAHYTbIe 3OHbI KPYMHbIX TEKTOHHYeCKHX HaPyWIeHH BCeMH MCCJeOBa- 
'eIHMU PACCMATPHBAIOTCA H3OJMPOBaHHO HM He3aBHCHMO Apyr OT Apyra, OLHako 
IaKONMBIUIMeECH K HAaCTOALeEMy BPe€MeHH JaHHble MO3BOJAIOT MpelMosaratTh, ATO © 
)HH ABJIAIOTCA COCTABJIAIOULMMH €HHOPO, JJIMTeIbHO paSBUBaBLerocs CTpyKTyp- 
1OrO IIBa ryOOKOFO 3as1O%KeHHA, KOTOPbIH Mbl OTHOCHM K THIy KpaeBbIx ruly- 
SMHHBIX Pa3JIOMOB, OTICJIAIOINMX TeOCHHKJIMHAJbHyIO OOaCTb OT cocefHel 
IaTOpMBL. STOT passOM MpoTArMBaeTca B SamaqHoM 3aGalikasbe OT rpaHHUbl 
: MHP syonb ZonuHEL p. UuKos, a 3aTem Baoub pp. Murogpi vu Wunku yxe B 
Ipegenax Boctounoro 3a6aiikamba. OT HuxKHero TeyeHuaA Lnnku 30Ha pa3sio- 
{0B OTYCTHBO MpocieKUBaeTCA B BOCTOUHOM HallpaBsIeHHH JO BepXOBbeB p. Yp- 
(aH (MpaBbIii MpHTOK p. Sex), HO elle BOCTOUHee UKCHPyeTCA C TPyAOM UB Ha- 
‘TOMMee BPCEMA MOXKET ObITh HAMCYEHA 3JleCb B 3HAYHTE/IbHOM CTeMeHH YCJIOBHO: 
< Heli, BEpoATHO, MpHypoueH KPyMHbIli MaCCHB OCHOBHBIX MOpoA B HWKHEM Te- 
lenun p. Pusioa, a Jambule ona CKpbiBaeTCA MOA OCaKaMM KaHHO3O4, BbINOIHAIO- 
muumu Bepxueselickyto Jempeccuio. Euje anee B CeBepo-BOCTOUHOM HalipaBule- 
IMM OHA CHOBa MpoclexKHBaeTCA OTYCTIMBO BAOJb CeBepo-3amaqHoro Kpad Me- 
o30lickoro Yackoro mporv6a, BIWIOTb Jo Sepera OxoTcKoro Mops B palione 


* 210 Ha3BaHHe Obiid panbie HCnObD30BaHO B, I, Bacustbespim HW Ap,, H3y4aBIIHMH 4acTb 
iMHCBIBaeMOro pa3.ioMa B mpeyetax MonrompceKolt Hapoguo PecnyOunkn, 
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noc. Asn (puc. 1). O6masa npoTaxenHocts Moxnromo-OxotcKoro riyOHHHOrO 
pa3IoMa B Mpeyeax CoBeTckoro Coro3a mpeppniaeT 2000 KM, 4, TakKuM OOpa- 
30M, OH IIpHHaWiexKUT K 4MCIY KpyMHeMwMx CTpyKTyp MofoOuoro TuMA. 

Mourouio-OxoTcKHit rilyOHHHbI pa3JIoM ACHO @uKCHpyeTcCa Ha reosornyue- 
CKHX KapTax B BMJe JIMHMM HIM yY3KOH 3OHBI, OTJe/IAIOMeH OOACTh pacnpoctpa- f 
He€HHA MOU[HbIX TCOCHHKJIHHAIbHbIX (POPMallHH Masleo30Af HW CyOreocHHKJIMHaJIb- 
HBIX OTIOXKECHHH MeE3030HCKOPO BO3PacTa, PaCHOJIOXCHHOM !OAKHEE 3OHbI PasJIOMOB, 


Puc, 1, Tosoxenve Monrono-Oxotckoro riiy6uHHoro pa3vioma, 1 — o6sacTb JoKeMOpHicKHXxX 
CKJlaluaTEIxX CoopyxKeHHi, 2 — o6/lacTb MaJleo30HCKHX H M€3030HCKHX CKJlaquaTbIxX COOpyxKeHHH, 
3 — Mouroao-OxotTckuli riyOWHHBIN pa3viomM, 4 — mpHpa3sJIOMHbIe mporHObl nepMcKoro H TPH- 
acoporo Bo3pacta, 5 — MpHpa3sJIOMHbIe NporHOn! ropcKoro Bo3spacta, 6 — MpHpasJIOMHbIe mpo- 
rHObl BepXHelopcKoro — HH2KHeMeJIOBOrO BOspacta, 7 — Bepxueselickasd Jempeccus, BEINOJHeH- 

Has KaHHO30HCKHMH OCaj/KaMu 


OT OONaACTH, pacHoOxwKeHHOH ceBepHee, Te 4pesBbuaHHO WIHPOKO pa3Bu- 
TbI Pa3HOBO3paCTHble HHTPY3HBbI TPaHHTOHOB, a TaK%Ke PpasHooOpasHble MeTAa- 
mMopduyeckhe H KPHCTaJIHYeCKHe CJIAHIUbI, THEHCbI H MHTMAaTHTbI MpeHMyllectT- 
BeHHO TpoTeposoHckoro BO3pacta. 

IIpu reosornyecKoM KapTHpPOBaHHH B pse Y4aCTKOB OTYETJIMBO BbIABJIACTCH 
JMCIOKaWMOHHAaA MIpHposa OMMCbIBaemoro rutyOHHHOrO pa3iomMa. TaK Halpu- 
Mep, B 3anafHol uacTH Bepxuero IIpuamypba, mMexyzy p. Wunxoit u cr. Epoder 
TlapnoBu4, 30Ha pa3ssIOMOB (UKCHpyeTcA B rHelicax H rTpaHuTouax JoKkemMOpua 
B BHe MOMOCLI KaTAKa3HPOBaHHbIX H MHJIOHHTH3HPOBaHHbIX Mopoy, WIMpHHoH 
lo 5—6 kM; B y¥acTKax Pa3sBUTHA OTJOKeHHK CpeMHEero Maeo30d Ha JeBOGepexbe 
Iuiku ona MpescTaBleHa MOOCOi CHIbHO KMBaxKMPpOBaHHbIX HM MeTaMopdli- 
3OBaHHBIX MOPOA, MPOHH3aHHbIX CepHei BbITHHYTHIX BJOJIb 30HLI HATPY3HBHBbIX 
MaCCHBOB CpefHero HM KHCJIOrO CocTaBa, TaKxKe MOBeprulInxcA HHTCHCHBHOMY 
KaTakla3y. MouHble 30HbI pasBHTHA OpeKYHHi M MMJIOHHTOB B ApeBHUX rHelicax 
Ha KOHTaKTe C BePXHeEMe3030HCKHMH OTJIOXKeCHHAMH OTMeUaIOTCA TakxKe no Un- 
Koro, Muroje 4 B Apyrux nmyHKtTax (4). 

Ono “3 Hav6omee XapakTepHBIX OcobeHHOcTel Moxnromo-OxotcKoro ray- 
OMHHOrO pa3JIOMa ABJIA€TCA MPHypO4¥eHHOCTh K HeMy y3KMX, HO CHJIbHO BBITA- 
HYTbIX IIPHpa3JIOMHBIX MpOrvOoB, BbINOJIHCHHBIX rlaBHbIM OO6pa3oM Bep XHelavieo- 
3OHCKHMM MH Me3030HCKHMH ocayKamu. Han6onee apeBHue “3 Npupa3JIOMHbIXx 
MporHOoB MMeloT NepMCKHH BospacT. OWH 3 HHX, He4aBHO JeTaIbHO H3yueH- 
Hb IO. ©. Mucueikom, paciomaraerca K ceBepo-BocToKy oT r. CpeTeucKa Hi 
BBINOJIHCH MOIHOH ToMeH rpyOoo6JIOMOUHbIX OTJIOXKeHHit. 

IIpupasiomubie nporvObl TpHacoBoro BOspacTa MMeIOT WIMpoKoe pa3sBUTHe, 
ocoOeHHO B mpezenax Bocrounoro SaG6aiikaba, rye c joro-3anlaya Ha CeBepo- 
BOCTOK BbIJeIAOTCA KpynHbie Huxknennroquuckui (Kappimckuii), HepuwncKuii 


wu Cpetencknii mporn6bl, KOTOpEIe, BO3MOXKHO, IIpelcTaBsAIOT Cobol oOocobeH - 
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ale. yuacTKH Hekorja efuHOrO KpyMHoro MpornOa, MpoTArMBaBUlerocs Ha -pac- i 
‘omnue cBbiue 300 KM. IIpupasnomubie nporuObl TpYacoBoro BospacTa BbIAB- ) 
2HbI HeAaBHO JI. MW. Popxesckum u K. C. Wlawkuupm B Bepxuem IIpuamypse’ 
). TpHacoBble OTJIO%KeHUA, BbIMOJHAIOUIHe MpOrHObl, OTHOCATCA, BeposATHO, 
WIbKO K BePXHeMy OTJeJIy CHCTEMbI HM CJIOX%KeHbI MOPCKHMH OCalKaMH, cpenn ' 
ITOPbIX pe3sKO MpeoOaqaloT OOMOMOUHEIC NOposL. SadukcupoBaHHasA MOII- 
ICTh TpHaca B BOCTOUHOSAOAaliKasIbCKHX Mporu6ax OKOJIO 2 KM; BO3MOXKHO, UTO 
2pBOHaWaJIbHO OHA AOCTHTasa 3HAYHTebHO Gobel BeHYHHEI (°). 

B npegzenax Bepxuero IIpuamypba xopomo H3yy4eHb! 2Ba MpupassOMHBIX 
poruOa — XosofxKuKaHcKHit MU KupoBckKHii, BbIMOJIHeHHbIe HW>KHe- HU cpeqHe- 
[PCKHMH YpyOoOOJOMOUHBIMH KOHTHHEHTAJIbHBIMH OTJIOMKCHHAMH, JOCTUTAIC- | 
(MMH MOMIHOCTH 3,0 KM. Kak moKa3aJIH Ppe3yJIbTaTbI JeTabHOTO TeOJIOTHYeCKO- | 
) KAPTHPOBaHHA, 06a STH MpornOa MpescTaBaIoT Cobo y3kKHe rpaGeH-cHHKIN- 
aJIH, BbITAHYTbIC BJOJIb 3O0HbI Pa3JIOMOB. 

) B Sanagyom u Boctounom SaGaiikalbe H3BeCTHAI KPyMHble Mpupa3vIoMHble 

pornoni BepXHeMeso30HCKoro Bospacta — Unkolickui u BepxnenuroquncKun, 
BINOJIHEHHBI€ TIaBHbIM OOPa30M TeppHreHHbIMH, HepeKO YIJIeHOCHBIMH OTJIO- 
‘CHHAMM TYPFHHCKOM CBHTbI MOLIHOCTbIO B HECKOJIbKO COT MeTpoB (4), a Tak2Ke 
[voKHeHHrosuHCKHH H YcTb-Kapckuit, B KOTOPbIX OCOGeCHHO INMPOKO pa3BUTHI » 
SpXHEIOPCKHe BYJIKAHOreHHble MOPOAb OCHOBHOFO H CpesHero cocTaBa. 
_ B gonuue Bepxuero Teyenusa p. Wuaku umewtcs Takxe HeOoubuIMe Mporn- 
bl, BbIMOJIHCHHbIe JOBOJIbHO MOLIHBIMH TOJILLAaMH rpyOoo6JOMOUHbIX OTO*KeHHit 
ameoreHoBoro Bo3pacta. HexkoToppie H3 Ha3BaHHbIX BBIIIIe IpHpa3sJIOMHbIX Mpo- 
HOOB HCIBbITbIBAJIH HHTCHCHBHbIe MporHOaHuA HeEOJHOKPATHO, B pesyJIbTaTe 4e- 
D OHH BbINOJIHCHbI MOWLHbIMH TOJILaMH OTO%KeHHH pasHoro Bospacta (HuxKHe- 
HroquHCcKHH, Hepunncknit u ap.). HeoOxoxumo nogyepKHyTb, 4YTO MOUTH BCe 
TMCYeCHHbIe MpHpa3svIOMHble MporvHOnl pacnosaraioTca B nmpeszenax Monroso- 
)xoTcKoro CKJIagquatoro nosca u JlaypcKoH cKaq4yaToH 30HbI H HMeIOT MpsMoO- 
WMHeEHHbIe OYePTAHHA CeBepo-3allayHbIX KPbIIbeB, OOYCIOBJICHHbI€ HaJsIH4HeM 
PYTHIX PaspbIBOB. 

TeKTOHHYeCKHe NOABWKKH BAOb 30HbI Pa3sJIOMa NpOLOMKaNHCh, MO-BUAH- 
IOMy, H Ha Oosee NO3AHHX 9TaMaxX KaHHO3OHCKOH 9Pbl, O YEM CBUJeETEIbCTBYeT 
PHYypO¥eHHOCTL K 2TOH 30HeE 3HAYHTeJIbHbIX OTPe3KOB JIOJIHH COBPeMeHHBIX 
lek, Hampumep Unxoa, Murogpi, Wann. 

C cuctemoi Monrosio-Oxotckoro rry6HHHOTO pa3JIOMa CBA3aHbI MHOTOUHC- 
iCHHbI€e MaCCHBbI HHTPY3HBHbIX MOPOA pasHoro CocTaBa H pa3/IMuHOrO reosOrH- 
lecKoro Bospacta. Tak, Ha y¥acTKe 9TOoro pa3sioma B omHHe p. Inky Bob 
(erO BHITAPHBaIOTCA Pe3KO YyJJIHHeHHbIe MACCHBbI BepXHeMaseo3s0HcKux ra6d6po 
| ra66po-zuopuTos. B Bepxuem IIpuamypbe oryeTHMBo MpoABAeTCA MpHypo- 
(CHHOCTb K 30HE pa3JIOMa NOCJIeIOPCKHX HHTPy3HBHBIX TeJI: MACCHBbI 3THX TIO- 
1OJ, OOMIGHO MMEIOT HeGO/IbIIHe PasMepbI HM MO CocTaBy OTBeYaIOT ra6Opo (HHOrpa 
adOpo-nepHoTHTaM), AHOpHTaM H MOHWOHHTaM. Ene BocTounee, B SanaqHoM 
Tpuoxotse, JI. HW. Kpacubiii ormeuaeT uIMpoKoe pasBUTHe MOCJIeHMKHEMEJIOBBIX 
PaHHTOHAOB B Bue MHOFOUMCJICHHBIX MACCHBOB, BHITHAHYTbIX BOJIb 3OHbI pa3- 
‘OMOB 10 JIeBoGepexkbIo p. Yabt u B IIpuH6pexnom xpeOte (°). 

B 3a6alikambe K OMMCbIBAeMOM 30He PasJIOMOB IIpHypoyeHbl HeEOAHOKPaTHble 
sHepeHHA BepXHeMe3O3OHCKHX YTHMaOuCCabHbIX MACCMHBOB TpaHHTOHOB Hu 
\OUIbHOH WaHKOBOM CepHH Kak KHCsOrO, TaK HM OCHOBHOrO cocTaBa (4, *%). 

YmecTHo 3JeCb MOAYePKHYTb, YTO B COCTABe H3BePKeHHLIX MOPO], CBASAH- 
ibIX C XAaPAKTePH3yeMEIM Pa3JIOMOM, IIPOMYKTbI TpaHHTOHAHOH MarMbI Hrpalot 
‘PABHUTeIbHO MOAYHHEHHY!10 POJIb, a rviaBHOe 3HaYeHHe HMEIOT MOposL radopo- 
(MopHToBoro pxAja. 

Mouromo-OxoTcKvit MIyOMHHbIM pa3yioM HMeeT Take OOJIbIoe MHHepa- 
‘eHHYeCKOe 3HAUeHHe, ABJINACh Te€KTOHHYECKOH 30HOH, C KOTOPOM CBA3AaHbI 
AHOFOUHCJICHHbIC MCCTOPOKMCHHA MOJe3HbIX HCKOMAaeMbIX H KOTOPaA pasrpanu- 
IMBaeT pas/MUHble MeTasoreHMyuecKHe Mosca. OcoOeHHO YeTKO MpoABAAeTCA 
IPHMbIKalolllMii K pa3ssOMy HeMOCpeCTBeEHHO C CeBepO-3allafa MOAC 3OJOTLIX H 
MOJMOJCHOBLIX MeCTOPOXKeHHH, BepBbIe BbIeTeHHbI C. C. CmMapHoBbiM B © 
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1931 r.; 9TOT 2Ke HCCeMOBAaTeMb M032%Ke Ma NOApoOuylo XapakTepHcTuKky NoOACY 
(9,19), Tlocnequnii cileqyeT Ha3blBaTb 30s10TO-MOH6eHOBO-TYPMaJHHOBEIM (*), 
Tak KaK TYPMa@JIMH ABJIAeTCA THNOMOPPHbIM MUHEpaJiOM B OOJbIUIHHCTBe pacmpor 
CTPaHeHHBIX 3€Cb SOJOTLIX H MOJHOMEHOBLIX MecTopomwAeHHH. HMccneqoBannsy 
flOCJIEQHUX JIeT MOKa3bIBalOT, YTO STOT MOC He orpaHHuuBaetca BocTounbM 3a 
6aiiKkaJlbeM, a MpociexKuBaeTcA loro-3anasHee NoceqHero B SanafHom 3aban-4 
Kanbe (12), a TakxKe MpPOTArMBaeTCA JasleKO Ha CeBepo-BocTOK — flo Bepxue 
3eficKOli. Jempeccuu WM, BeposATHO, ele Janee B GacceliH p. Yb, re USBeCTHI} 
MOJIMO6eHOBbIe NposBeHHA (*). Takum o6pa3oM, 30/10TO-MOHOJeCHOBO-TypMaJIH-} 
HOBbIii Mosc, MO-BAAuMomMy, compoBoxgaet Moxrono-Oxotckui rayOuHHbIh} 
pasioM Ha BCeM ero OrpOMHOM MpoTsxKeHHH. Muorne MecTOpoxwKeHHA 3TO-F 
ro nosca, Takve Kak JlapacyH, Kmoun, Jlapenya, Kuposckoe x p., pacnoso-§ 
*KEHbI HeMocpesCTBeEHHO B 30HE TuIyOMHHOrO pa3ssIOMa HJIM KOHTPOJIMpytIoTca, 
BEPpOATHO, COMPsXKeHHbIMH C He OMepAIONIMMM pa3pbIBaMH. 

B nmpezenax oOWMpHOH TeppXTOpHH, pacnomorx*KeHHOH 10%KHee ONNCbIBAaeMOrO 
pa3JIOMa, JIOKAaJIH3YIOTCA MHOFOUNCJICHHBIe BOJIb()paMOBO-OJIOBAHHbIe WH MOJIMMe-§ 
TaluiMuecKHe MecTopowKeHHA SanafHoro H Boctounoro Sabaikanba, a TakxKe 
3O0J1IOTHIE H MOJMOJCHOBbIe MeCTOPpO*KJeHHA, He NPHHaexKalllve K 3OJIOTO-MO- 
JIMOJEHOBO-TYPpMaJIHHOBOK dopMalluu. _ ‘ 

Bce mpHBefeHHble BbILWe JaHHbIe C HeECOMHEHHOCTbIO CBUeTeEIbCTBYIOT 0 } 
ToM, ¥To Mourowio-Oxotckui riyOHHHbI pa3JIoM urpaeT BeCbMa BaXKHYIO POJIb 
B UCTOPHH reosOruyecKkOro pa3sBUTHA pasrpaHH4eHHbIX HM TeppHTopHi. K ceBe- f 
po-sanaly OT Hero pacnoJlaraeTca OOaCTb pa3HOBO3paCTHBIX JOKeMOpHHCKHX FF 
CTpyKTyp, He HCIbITABLUHX CYIeCTBEHHbIX MporHOaHuhH B TeyeHHe naseosoi- 
CKOM Spbl; Ha 3amaye — 3TO OONACTh OalikabCKOH CKMaquaTOCTH, KOTOpas CMe- fF 
HAeTCA yxKe Ha TeppHTopun Bepxuero IIpuamypba Oonee ApeBHHmMN MpoTepo- | 
30HCKMMM COOpy2KeHHAMH 1OKHOH uactH AnfaHcKoro WMTa, OTHOCMMbIMN Goub- 
IIHHCTBOM HCculeqoBaTesel K OalikalHyam 6e3 JOCcTaTOUHbIX OCHOBaHHH. Pacnio- 
JO*KeHHAA YOrO-BOCTOUHee TVIYOHHHOTO pa3ylIoMa TeOCHHKJIMHaIbHaA CHCTema 
Mourosio-OxotcKoro Mosca HCMbITbIBaIa HHTeHCMBHbIe NpornOaHua B TeyeHHe 
HWKHerO HW CpeqHero, B MeHbLeH CTeneHH — BepXHero Naweo3on. Haunnasn Cc 
fepMcKOrO MepHosa B 30HE pa3lIoMa Hayalocb POpMHpPOBaHHe Mpupa3ssIOMHEIX | 
nporn6os, npososKaBuleecA C NepepbiBaMu B TeyeHHe MOUTH BCeH Me3030HCKON 
appl. TlonByxKKH BUOb 30HbI He TpeKpaTHHCb M B KaiHo30e, HO yxKe He Onl | 
CTOJIb HHTeCHCHBHBIMH. TnyOMHHOCTh HM NpOMOWKUTebHOCTh (CPOpMHpOBaHHA ~ 
SOHbI NOATBeEpKAaloTCA TakxKe€ MHOFOUMCJICHHbIMH BHEAPCHHAMU BOJIb 3OHBI 
Pa3HOBO3paCTHbIX HHTPY3HBOB; B TECHOH CBA3H C MOCJIEAHUMH HAXONTCH pa3sHo- | 
oOpasHas, OcoOeHHO 30s10TO-MONHOJeHOBO-TYPMaIMHOBaA MMHepausalun. 

Ha mpumepe Mounrovio-OxotcKkoro ray6unHoro pa3jioma — OJHOH M3 Kpyn- 
HeHLMX CTpyKTyp dTOrO TuNa B CoBeTcKom Co1o3e — ou4eHb pesibeHO MpoABJA- 
eTCA CBA3b OCAKOHAKOMNJIeCHHA, CKaquaTOCTH HB OCOOCHHOCTH’ MarMaTH3Ma H 
MMHepaJIM3allHu C KPyNHbIMH JMTeIbHO CYIIeCTBYIOLLMMM TEKTOHHYeCKUMH 30- 
HaMH YrwiyOoKoro 3aJIO%KeHHA, BMepBbIe' JeTaIbHO OXapakTepH30BaHHbIMH 
A. B. Tletise u noryuuBuiumMu OT 9Toro NcceqOBaTeNA HAaMMeHOBaHHe riyOuH- 
HbIX pa3JIOMOB (°,”,8), a 

JIbBOBCKHA Fr CyJapcTBeHHBI yHHBepcuTe}r -Tlocrynusto 

«4m, Ms, DpanKo ' 17 X 1960 
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Tloxaans Akagemun nayr CCCP 
1964. Ton 137, Nb 5 


reONOrH A 


C. 1. FOPLIKOB 


rEOJIOTMHYECKHM BO3SPACT MW MAJIEOTEOTPA®HYUECKHE 
OCOBEHHOCTH ®OPMHPOBAHHS TEPPAC CPEJIHETO 
TEYEHWS EWHHCES 


(ITpedcmaeaero axademuxom A. JI. Axuunom 15 X 1960) 


| - Zo. nactosimero BPpeMeHH BO3pPacT BEICOKHX Teppac p. Exuceli ompenensetca 
YCJIOBHO, B OCHOBHOM,— HCxofA u3 MameoreorpacuyecKHx cooGpaxKennit. TMo- 
|3TOMy HpovsBeyeHHoe pxyom aBtopos (°,%,14) crpaturpaduyeckoe pacuieHeHue 
AJIJIOBHA BHEJeEAHHKOBOH 30HbI AOJIMHbI EXviced He MOXKET CUHTATHCA OKOHYATENIb- 
HbiM. Ilo Tem xe MPpHYnHaM MpoGemMa KOppeMALHH YeETBePTHYHBIX OTMOMKeHHA 
BHeJIENHUKOBON MH Jie{HHKOBOH 30H IIpHenncelicKoro paiiona ocTaeTca OTKPBITON, 
KOTA MepBble War B STOM HallpaBseHHH yxe clenaubt (°,1%). JocrarouHo moHoe 
PpaculeHeHHe YeTBEPTHYHEIX OTJIOXKCHHH JIEQHHKOBOM 30HbI OCYLIIeECTBIeHO Ha 
JMTONOrO-cTpaTurpaduyeckon ocHose (!;®,”,12,15,17), OnHaxko ero He yaeTCa Mpo- 
IH3BeCTH MOJOOHKIM OOpa30M JIA OMHOOOPAa3HbIX MO CBOeMY COCTaBY aVJIJIOBH- 
iAJIbHBIX OTJOXKCHHH BHECIHHKOBOH 3OHbI. JIA BbINCHeHHA MX CTpaTurpadun 
(HEOOXOJHMbI MavIeOHTOJIOrHueCKHe JaHHble, B MepBy!lO OYepelb — aHHble MO 
(McCKoNaemMoH (bayHe MJI€KOMHTAIOULHX. 

.. B, Kpacnospckom pahoue B JounHe p. Enncel BriqenneTca JeBATb Teppac; 
VII (180—140 m), VI (100—120 m), V (70—80 m), IV (85—50 m), III (25—35 M), 
II (44—18 o), I (8—12 o), BepxHaa Hw HM>KHAS Nola (6 u 4 M). Buus no Teue- 
uio VII u VI Teppachi B paiione c. Bonburan Mypta u c. AOanakoso nocsejo- 
BaTeJIbHO BbIXOLAT Ha BOMOPAa3sel, a HX AJIOBUM 3aMellaeTCA O3ePHO-aJJOBH- 
‘AJIbHBIMH OTJOKCHHAMH. HuxKHHe CeMb Teppac XOpOWIO MpocmexKuBaloTCA Ha 
yuactke Kpacnoaspck — Kosmoroposo, nospiiiaich Ha 5—10 mM Kanan HOKE 
ycTba p; Anrapbl, YTO OObACHAeTCA yBeJIHMYeHHeM PyIyOHHbI pyc/la HW BBICOTHI Ma- 
BOAKOB Ha 3TOM: yuacTKe Exnces. 

-OtsoxeHua VII tTeppacht JocTuratoT no mMouiHocTu 15 M H MpescTaBeHbi 
(cHu3y BBepx) rajleuHHKaMH, CyrIHHKaMH uM cynecamH. TaneuHuKu Teppacsl 
B H€KOTOPbIX Me€CTAX Pa3PYLUeHbI MpoweccaMH BbIBeTPHBaHHA, Yero He HaOJIIO- 
faeTca B pa3spe3ax OCTaJIbHbIX Teppac Ennces. B compesesbHbIX patoHax Mo- 
MOOHbIe CeEIbI BbIBEeTPHBAHHA OTMCYCHI B aJIJIIOBHaJIbHbIX OTJIOXKCHHAX, OTHO- 
‘CALLMXCA K KOHILY MvIMOleHa — Ha¥asy HM2KHeYeTBepTHYHOFO BpemenH (°,*°). 
B paspese VII teppacni y c. Cepe6pakoBo B JIMH3e CyrMHKa Cpe BbIBETPeJIbIX 
faseuHHKOB aBTop oOHapyxus in situ KocTHBIe octaTKu Elephas? u Rhinoceros 
Sp. (ompegenenne 9. A. Banrenreiim). B. B. Janvsopa ycTaHoBusa, 4TO Cofep- 
»KaHve (pTOpa B STHX' KOCTHBIX OCTaTKax paBHAeTcA 0,49—0,50 no OTHOLIeHHIO 
K Cojlep2KaHhto (propanaTHtTa B KOCTAX COBPeMeHHBIX 2KHBOTHBIX. Ilo ee MHeHHID, 
MOJyu4eHHbIe (TOPOBbIM METOJOM Pe3YJbTATHI MOSBOMAIOT OMpeeHTb BOspact 
coO6paHHow dayHbl KaK KOHelL MJIHOWeHA. 

- VI tTeppaca cnaraeTca rameuHHKaMu HM CJIOMCTbIMH CyIHHKaMH, OOeCCOBaH- 
HbIMH BBepxy, OOLleli MOLLHOCTbIO B 40 M,. 

_. Ognosospactuple asmosuro VII u VI Teppac OypoBaTo-cepbie, 3emeHOBAaTO- 
epble M CH3bIe CYIIMHKH H PIMHbI C MpPOCIOAMH H JIMH3aMM TOHKOSEPHUCTHIX Te- 
CKOB 3asleraioT NO BOCTONHOH OKpavHe OOb-Enucelickoro Bosopasyewia HW Ha HaH- 
Gonee NOHMKEHHBIX yUaCcTKax 3aNagHoi OKpauHbl Enncelickoro KpsxKa. Oun 
‘MeIOT MoUHOCTh 20—40 m, mectamu 70 m. M. B. CanuKkoBa mpopeia nasHHoJo- 
“rnyeckoe u3yyenHe 46 oOpasnoB u3 CKBaxuHbI Ne 219 KpacHoapcKkoro reosorn- 
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yeCKOFO YIpaBJeHUA, IpOOypeHHOH B STHX OTOXeHAAX Ha MpaBom Oepery Ex ii 
ces, B paiioue r. Ennceiicxa. Io ee 3aKoyenuio, MoceqHue ccbopmupoBaaucy"! 
B Ba 3Talla, Ha MPOTAXKeCHHM KOTOPLIX KJHMAT H3MeHHJICA OT Cyxoro, ymMepen}*! 
HOrO, BPeMeHaMH IIpOXsa{HOFO, NO BaKHOFO HM yMepeHHoroO, ONM3KOrO K CoBpe} il 
MeHHOMY. \\ 

Vi3n0xKeHHble JAHHbIe MO3BOJAIOT OTHOCHTD OTJIOKeHHA VII Teppacnr Enuces til 
M CHHXPOHHble elf O3ePHO-aJVJIOBHAJIbHbIe OCAKU K KOHILY MIMOWeHa — Hayamy ll 
HWKHEYETBEPTHYHOFO BpeMeHH, a alOBHH VI Teppacbl M BepxXH O3epHO-aJIO 
BHAJIbHOH TOM, Cy4A Mo UX CTpaTurpactvyeckomy Mo10*KeHHIO, — K HAKHeVeT 
BepTHuHomy Bpemeuu. Ha cepepe IIpuenncelickoro paiioHa B HWKHeYeTBepTHYy 
Hoe BpeMA pasBUBaeTCA JOCaMapoBCKadA TpancrpeccHA, KOTOpas, BOSMO*KHO} 
Mpoucxosusa c MepepbiBom ('). 

Otnoxenua V Teppacbl, MOULHOCTHIO Jo 45 M, NpedCTaBJeHbI rasieqHHKaMu 
le€peKPHITHIMH COMCTEIMH cytlecimu. B paspese y c. YcTb-Bato B CONCTHI 
cynecax aBTop coOpas in situ Kocruble ocraTKu Coelodonta antiquitatis Blum. J « 
Elephas sp., Bos (Bison) sp. (onpeqenenve 9. A. Banrenreiim). B patione c. Ky4! 
6eKOBO B rasleuHuKax V Teppacbl aBTop OOHapyxH in situ KOCTHbIe OCTATKHY \ 
Canis lupus L. u Equus sp. (onpegenenne VM. A. J[y6poso). HW. I. Tugonnuuxo 
yCTaHOBMJI, YTO KOCTHbIe OCTaTKH COOpaHHOH B pahoue c. Ky6ekoBo tbayHbl uMe- 
1OT CpeqHuH MoKa3zaTeb MpokaiMBanuA 544. Tlomyaenupie MeTOOM MpokaJIMBa- 
HUA Pe3yJbTATb! MOSBOJAIOT CUHTATb, YTO OTHOCHTEIbHbIM BO3SPaCT STHX HAaXO- 
JIOK He MOJIO*Ke MepBOM MOJOBMHbI CpeqHeyeTBepTHYHOorO BpemeHH (1°). Y c. Ky- 
6ekoBa B JlaHKOBOM Jory, Ipopesaroulem V Teppacy, HaiiqeHo MycTbepckoe opy-} 
ave (*). Bce nepeunceHHoe MO3BOJIAeT OTHOCHTb STY Teppacy K MepBo Mos0-}) 
BHHe CpeHeyeTBePTHYHOTO BpPeMeHH. | 

STO Nos_TBepxlaeTcaA H TeM, YTO OOpasoBaHHe IV Teppactr Enucea mpou3o-} 
AIO BO BTOPy!O MOJIOBMHY CpeHeyeTBePpTHUHOTO BpeMeHH, O 4eM CBHJeTeb- 
CTBYIOT HaXOJKM B ee aJIJIIOBHH HCKOMaemMou cbayHbl BepXHeMaseoJMTHYeCKOrO 
KOMIIJI€KCa B CO“eTAHHH C PaHHHUM MaMOHTOM (°). MoniHocTb rasiledHHKOB, MeCKOB 
i CYrJIMHKOB, Claraloulux 3Ty Teppacy, paBHaetca 40—45 m. B Bepxueli mouo- 
BuHe ee paspe3a B KpacHospcKoM palone ycTaHOBJIeHbI CJle{bI MEP3JIOTHBIX CMA- 
THH Me€CKOB, COJIMMIOKUMOHHOFO TeyeHHA FOPH30HTa NorpeOeHHOH MOUBHI, a | 
y c. AntudepoBo aBTop omvcad MpekpacHo BbIpaxKeHHbIN CHHTeHETHUHBIM HCKO- 
MaeMbI «eqAHOW» KIHH. M3ysenve HCKOMaeMOM MbWIbIbI H cnop (aHasu3bt 
M. B. Huxonscxoi u E. A. Tlerposott) 43 anmosua IV Teppacbt noKasaso, UTO © 
KOJIMYECTBO IIbIJIbILbI JPeBeCHbIX (MpeoOsagaeT mbWibila Pinus u Betula) coctaB- | 
aset 50—90% B cpeqHelt YacTH pa3pe3a TeppacH, a BbIINe yMeHbiuaeTca Zo 10— | 
50% Ha (oHe YBeIMYeHHA MPOWeHTHOrO COMep2xKaHHA MbWIbILLI TPaBAHUCTHIX JO 
10—20% (mpeo6nanaeT mbiIbia Gramineae u pa3sHoTpaBbs) u chop Zo 40—80% 
(ipeoO.1agqatoT cnoppt Bryales). PesybTaTbl aHaJIM30B CBHJeTebCTBYIOT O TOM, 
4TO (opMupoBaHnHe amoBuA TV Teppachi MpoucxoAMsIO MpH U3MeHeHHH KJIMMa- 
THYCCKHX YCJIOBUH OT OJIM38KHX COBPeMeHHbIM K 3HaUNTeJIbHO Gosee XOJIOHBIM. 
Tlocieqnee NoxTBepxKaeT HaHUHe CeOB KPHOreHHBIX JetopMallui B BepxHeli 
MOJIOBHHE ee paspe3a. 

Ha cepepe IIpuenucelickoro paliona B nepBy!l0 NOJOBMHY CpesHeyeTBepTuy- 
HOrO BPeMeHH MpOuCXOAUT OTCTyMaHve JOCaMapoBcKoro MOps HM 3aTeM (opMH- 
pyeTca OsepHHIt OacceliH, NOAMpy2xXeHHbIM CaMapOBCKHM JIeqHHKoOM (!,”). Bo BTo- 
py!o NOMOBUHY CpeqHeyeTBepTHYHOrO BpeMeHH Mocue Jerpalalluu sToro Sacceii- 
Ha HauwHaeTCA CaHYyrOBCKaA TpaHcrpeccHA, KoTOPad NposoMKaNach B TeyeHHe 
TasOBCKoro osleqeHeHHa (+). 

III reppaca Enucea coxKeHa rameuHukamu M MecKaMM OOUIei MOLIHOCTbIO 
qo 40 m. E. A. Terposoit ycranoBieno, 4TO B Bepxax paspe3a Teppacni coxepxa- 
HHE MIbWIbILbI, APeBeCHHIX (IpeoOsaqaeT MbiWibia Pinus u Betula) To yBenuunBa- 
etca Jo 60—70%, To yMexnbulaetca Jo 5—20%, pH4uem HHTepBamBI yMeHbUIe- 
HHA COMePKAHHA MbWIbILbl IPCEBECHbIX PaCTeHHH HECKOJbKO Gombe. KomuuectBo 
MIbIIbIbI TPaBAHHCTHIX (MpeoOMaaeT MbVIbILa pasHoTpaBbsA u Gramineae, HecKoub- 
KO MeHbIe MbWIbiubl Chenopodiaceae.u Artemisia) paBHaetca 10—30%. Cogep- 
KAHNE CHOP H3MeHAeTCHA OT 30 Wo 85% (mpeoGmagatoT cnops Bryales, ects equ- 
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| HMuHBIe 3epHa Selaginella sibirica (Milde) Hieron). Ha ocHopannu 13102%KeHHO- 


rO MOXHO JyMaTb, ¥TO BepxH III Teppacni opmupoBarHcb B Golee XOJIONHEIX, 


| 4eM COBPeMeHHBIe, KJIMMATH¥eCKHX ycloBHAX. AnwroBHit III Tteppacnt mMomoxe 


OTHOCAIIMXCA KO BTOPOH MNOJIOBHHE cCpeHeYeTBeEPTHYHOTO BpeMeHH OCaKOB 
IV Teppacni H ApeBHee oToxeHHii II Teppacbl, o6pasoBaHHe KOTOPO!i MpoHn3o- 
WlI0 B CepeqHe BepxHeyeTBepTHuHOrO BpemeHH (4,"). Tlostomy III teppacy mpi 
OTHOCHM K HauaJly BepXHeyeTBepTHYHOrO BPeMeHH. 

B BepXHeyeTBepTHYHy!i0 ST0xy ccbopMupoBasHcb Takxe II u I Teppacn Enu- 
ce, UTO yCTaHaBJIMBaeTCA MO MIPHypO4eHHOCTH K HX OTJOXKCHHAM OCTATKOB 


_ KYJIbTYPbI H (ayHbI BepXHero NaneonutTa (*). Bospact noliMeHHbIx Teppac p. Exnu- 
| ceH oMpeyesseTcA Kak FOJOWeHOBLIN MO HaxXOJKe B aJJIOBHH BepXHeli MOiMBI 


opyaui Heomuta (§). Kaxkyaad 43 veTEIpex HWKHHX Teppac CylomwKena raleyHHKa- 
MH, MeCKaMH HW CYyIIHHKaMH oOOueH Mol{HOocTHIO B 20—25 m. B raneuHHKax 
II reppactt B KpacHospckom paiione HaMH OOHapyxKeHO HeECKOJIBKO HCKOMaeMBIX 
«Ie€QAHBIXY KH. Ha HamMune ceqOB\ KPHOreHHEIX JesopMallnii B raweyHHKax 
I] Teppacbt ykasbiBaeT TakxKe K. B. Pagzyrun ("). Ko II teppace npuypouena 
xOOZHOMOOUBaA cbayHa CTOAHKH AdouuTosa ropa II (*). M. B. Huxoabexas u 
E. A. Tletpopa ycTaHoBunu, 4TO, MO CNOPOBO-MBbIbIeBLIM JaHHbIM, BepXH 
I] teppacni opMupoBasHcb B KHMATHYeCKHX YCOBHAX, MOXOXKUX Ha COBPeMeH- 
Hble. B HUX COJepKaHHe MbVIbIbI WPeBecHbIx JocTHraeT 60—70% (npeoOmayaerT 
mblibia Pinus u Betula), tpaBanuctsrx 20—30% (npeo6nanaeT MbIIbIla pasHo- 
TpaBba u Gramineae), cnop 20% (npeo6anatoT cnopp Bryales u Sphagnales). 
B Havase OTOXKEHHA BEPXHEH MauKH AaJIOBHA ITOH Teppacbl KJIHMaT, BO3MOXK- 
HO, Obit Govee XOJOZHbIM (cOsepRKaHHe MBIbILbI TPaB H KYCTaPHHUKOB JOCTH- 
raet 60—80%, BcTpeueHbI eMHHHUHBIe 3epHa Betula sec. Nanae u Thalictrum). 
TlocneqHee B H3BeCTHOM Mepe MOATBepxaeTCA AHTONOFO-PalvabHbIMH HM Ma- 
JICOHTOJOPHYeCKHMH JaHHBIMH. TlanmMHoOorMyeckoH XapakTepHcTuKoli | H Bepx- 
Heli MOMMeHHOH Teppac MbI He pacnosaraem. Ilo JaHHbIM M. b. Caquxosoii, coor- 
HOeHHe HW COCTAB MbIWIbILbI H CNOP H3 aJIJIOBHA HHKHeH MOMMBI OTParxkaeT OCHOB- 
HbI€ YePTbl COBPeCMeHHOH PaCTHTeJIbHOCTH. 

B meqHuKopBol 30He [Ipnenucelickoro paloHa B Havasie BepXHeveTBepTHYHON 
9NOXH OTCTYMeHHe CaHYyrOBCKOrO MOPS CMeHAeTCA Ka3aHI[eBCKOH Tpancrpec- 
cue, KOTOpad MpofowmKaeTCA H B Haale 3HIPAHCKOTO JIeqHHKOBOrO Beka ('). 
Mexbillad 10 aMnwHTye TpaHcrpeccHaA MOpsA, MO-BHHMOMY, MpOHCXOAHT B KOH- 
1lé 3bIPAHCKOrO BeKa H MpooumKaeTCA B KaprHHcKoe MexmJeqHHKoBbe. [locse- 
WyloulHe MOHWXKeHHA YPpOBHA MOPS, 3a KOTOPBIMH CJIeOBaIH HeSHaYHTeJIbHbIe 
MO aMIJIMTye TpaHcrpeccHH, MpOHCXoAAT B CapTaHCKHHi BeK, Ha pyOexKe Bepx- 
HeyeTBEPTHUHOTO BpeMeHH Hi roviomena ('*) H B CepequHe romoena. IlepBoe no- 
BbIMIeHHe YPpOBHA MOPS B ToOJOWeHe, MO-BHAMMOMY, ObIIO BbISBaHO SBCTaTHYe- 
CKHMH NpHuaHHaMH. 

Tlockompky Ha yuacTKe oT r. KpacnospceK go ycTbs p. Anrappl rayOuna 
Euvces Ha mecax paBHaetca 5—7 M, a HaHOOJIbUIad BbICOTa MaBOAKOB JOCTH- 
raeT 6—7 M, TO HOPMaJIbHad MOILHOCTh aioBHusA ('*) 3yecb He JOJKHAa MpeBsl- 
watb 11—14 m. M3 storo MOxHO 3aKJIOUHTb, YTO BCe Teppacbl cpequero Enuces 
BO BHeJIeAHHKOBOM 30He, 3a HCKIIONeHHem VII Teppacbl, KOTOpas, BO3MOXHO, 
PaSMBITa, HMEIOT MOBbINeHHY!IO MOWHOCTb al0BHA. II[pHanHoii NoBceMecTHoro 
HaKOMJICHHA aJIJIIOBHA C MOBbILIeHHOH MOULHOCTbIO MOKeET ABJIATbCA MOBbILIEHHE 
6asuca spo3un (1°). B ueTBepTuuHoe Bpems B IIpHenticelickom palioHe ycTaHaB- 
JMBAaeTCA JeEBATH 9MOX MOBbIMeEHHA Oa3sHCa 9PO3HH, KOTOPble pase/AIOTCA 9M0- 
XaMH ero NonmxKenusd. JlocamapoBcKasd TpaHcrpeccHA Mpowcxosusa, NO-BHAH- 
MOMY, B [Ba 9Talla, Ha MpOTAKEHHH KOTOPHIX KJIMMaTHYeCKad OOCTAHOBKAa BPA 
JIM MCHBITEIBasia peskHe H3MeHeHHaA ('). B sTO BpemsA B CpeyHeM TeyeHHH Envicea 
ccbopmupoBauch VII u VI Teppacsi H o3epHO-aJIJIOBHaJIbHbIe OCAAKH BOCTOUHOH 
oKpanupt O6n-Ennceiickoro Boflopasqeia WH HavOomee MOHHXKCHHBIX YUaCTKOB 
3anaqHol oKpavHnt Exnucelickoro kpsKa. B amoxy CylleCTBOBaHHA CaMapoB- 
CKOrO IIpHeqHUKOBOO O3epa, NO-BHAHMOMYy, OOpasoBalacb V Teppaca. Canuy- 
rOBCKaA TpaHcrpeccHA Hayaslacb B Tele BpeMA H MpoMonKaacb B Ta3OBCKHH 
JI@HHKOBbIi BeK; CHHXPOHHble ocaqku IV TeppacH HakanMBaHcb CHauada 
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B TeIMbIX, a NOTOM XOJIONHBIX KJIMMATHYeCKHX yCOBHAX. Hauano Ka3anHueB 
cKoli TpaHcrpeccHH NipHypounBaeTcsA K TeMJIOMy BPeMeHH, a ee 3aBepieHne —} 
K XOJIOJHOMY 3bIPAHCKOMY BeKY; OTHOCAMaACA K STOMY MpOMexXYTKY BpeMeHri 
III Teppaca B BepXHeli 4YaCTH paspesa XapakTepH3yeTCA «XOJIORHBIMM» CHOPOBO 
(IbIIbIeBLIMH CleKTpaMH. HayapiiaicaA B KOHIe 3bIPAHCKOrO BeKa KaprHHcKany 
TpaHCrpeccHA 3aBepluNacb B YCJIOBMAX TeMOrO KJHMaTa, YBASbIBAaIOIaACcAy 
c Heit II] Teppaca cbopmupoBaslacb CHa¥asa B XOJIOMHDIX, a 3aTeM B TeIVIbIX yC-} 
nopusax, HexotToppie mocviefyiouve MOBBILMeHHA YPOBHA MOP MpOuCXOAAT BI 
XOJIOLHOe CAPTAHCKOe UM [BaxKAbI — B Tele rosOWeHOBOe BpeMsA. 3a STOT Mpo-} 
M@KYTOK BpeMeHH OOpasoBaIHCb TPH HHKHNe Teppacbl Enucea, 

TlpubegqenHble JaHHble He MOTyT He HaBeCTH Ha MbICb, YTO MPM KarKJOM i0- | 
BbILICHHH 6a3vca 2po3sHH B WomHHe p. Enncel HakallIMBasICA MOBbILMeHHbIM 10 
MOLHOCTH aJJIOBHH OLHOH M3 Teppac, a Np MOHMKeHHH ero MPOMCXOAN Bpes. 
XapakTepHO, 4TO MeHbINMM aMIWIMTyaM Tpancrpeccui, HaYMHaA C KOHIa. 3bI- f 
PAHCKOFO BeKa, OTBE4YAIOT MEHbLIHE MOL{HOCTH aJJIKOBUA YeTbIPeX HHKHUX Tep- 
pac Ennces. Tlonatuo, uTo CepHA MPHCJIOHEHHBIX, XOPOIMO BbIMePp2KaHHbIX MO | 
MpOCTHpaHHiO eHHCelCKHX Teppac MoOrsa OOpasOBaTbCA TOJbKO pH ycOBHH HF 
OOuero NOAHATHA TeppuTOPHU MpH MoMepeMeHHOM TocnogzcTBe MpoueccoB akky- | 
MYJIAILHH M pa3mbiBa. IlocneqHee, KaK H3BeCTHO, 34BMCHT OT MHOPHX MPHUHH, Ff 
oOHakO B JlouMHe cpeqHero Enncesn oOpa3s0BaHHe TeppaC KOHTPOJIMpOBasocb, |} 
B TlepBylo O¥epeyb, KONeOAHHAMM Oa3Hica 9po3sHH. 


MockosckHlt rocyfapcTBeHHbIt YyHHBepcHTerT [ocrynusto 
uM, M, B, Jlomonocosa 10 X 1960 
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}: Jloxnaygn Akagemun nayrx CCCP 
i 1961. Tom 137, Ne 5 


TEOJIOTHA 


H. H. KAPJIOB 


KOHTHHEHTAJIBHAA KOCTEHOCHASH BPEKYUHA 
C BETPOFPAHHHKAMH HA IO)KHOM CKJIOHE 
YKPAWMHCKOPO KPHCTAJIJIMYECKOPO WIHTA 


(IT pedcmaeaeno axademuxom H. M. Cmpaxoeeim 6 XII 1960) 


B posuue p. Basapmyk, mepecekatouleli BocTounyi0 yacTb AnocTosoBcKoro 
daHnoHa J[HemponeTpOBCKOH OOGJ1., PasBHTbI MeCYaHO-FraJleyHble OTJOMKeHHA, 3a- 
neraroulHe Ha NOBeEPpXHOCTH JOKeMOpHHCKHX KPHCTaJWIMYeCKHX MOpo, OOHarxKato- 
MMXCA BO MHOrHX MeCTaX B pycule peKH, YCJIOBHA 3aleraHHA STUX OTMOMKeHHIi 
AJIJIOCTPHPYIOTCA MpPHBeeCHHLIMH HWKe PaspesaMH MO pasBeAOUHbIM Iypdam, 
IpOHeHHbIM Ha mpaBom Gepery p. Ba3aBsyk Onus nepeceyenusA eFO LOHHEI 2Ke- 
Te3HOLOpOKHOH WHHHeH Hukonowb — Kpusoh Por ua meperone ct. Ueptom- 
miK — cT. [logxcrenuoe. 
| OJMH U3 ynOMAHYTHIX Wypdos, 3asoxwKeHHbIit Ha paccTosHuH 210 m oT pycula 
J€EKH, Ha BBICOTe NPHOMHSHTebHO OM Hay ee ypoBHem H 13 M Hay YpOBHeM MOpA, 
BCKPbII CJIeELYIOUMH paspes: 1) Oypaa, OveHb NIOTHAA H BASKAaA PMHA CO ccop- 
MMPOBaHHOH Ha Heli COBpeMCHHOH NOUBOH (CYrJIMHHCTbIM YepHOSeMOM); MOLLHOCT 
w10Af 3,5 M; 2) BepXHH MeCuaHo-rameuHblli TOPH3OHT, COCTOALLHH 3 XOpOLoO 
OKATAHHOM TaJIbKH KUCJIbIX HM OCHOBHBIX H3Bep2KeCHHEIX MOpOL, pasmepamMu Jo 
) CM, CM€lUAHHOM C pasHOSePHHCTbIM KBaplleBbIM MeCKOM; MOILHOCTb culos 1,3 M; 
3) CBeTMO-Cepad HeM3BeCTKOBHCTaA TJIMHa C MpPpHMECbIO MEJIKO3EPHHCTOFO KBap- 
leBoro MecKa; MOUIHOCTD culos 0,7 m; 4) HW>KHHM MecuaHO-raeyHbI TOpH3OHT, 
*XOJHBIM C BEPXHHM, HO COJep2KalllHH B Ca60 CLEMeHTHPOBaHHOM MecKe Mex Ly 
‘auibKaMH OOJIOMKM paKOBHH MaJIOLHH VW APyrHX MpeCHOBOAHIX MOVJIJIIOCKOB, 
1 Ha rayOuHe 6,5 M — dparmentel TpyOuaTLIxX KOCTeH MJICKONMTAIOUAX; MOILIL- 
{0CTb COA 2,8 m; 5) NpOAyKTb!I paspyWieHHA KPHCTaIMYeCKHX MOPON (3eHeHO- 
saTO-cepas ApecBa); MOUHOCTb cyloa 0,2 M. 

Jipyroii wypd, mpoiizenupili B c. Yetb-Kamenka, Ha mpaBom Oepery p. ba- 
aByyK, B 260m K 3anayy oT pyéa, Ha BpicoTe 7—8 M Hay, ypoBHem peku H-15— 
6 M Haq ypoBHem mops, BCTpeTHJI TakHe cylon: 1) Oypaa, OFeHb MWIOTHAA CYXas 
JiMHa; MOULHOCTA con 2,5 mM; 2) mecuaHo-raleuHbIli. TOPH30HT, COcTOALLMH 3 
€poro pasHosepHucToro KBapleBoro MecKa c rpaBHeM HM XOPOWIO OKaTaHHOH 
@JIbKOH KHCJIbIX H OCHOBHBIX MOpOk pasmMepamu Jo 5 cm, a TakxKe OOM KO- 
(M4eCTBOM KpymHbIx (20 80 cm) HeOKaTaHHbIX OOJOMKOB KpenKOH Cepol KocTe- 
OCHOH OpeK4Mu, ONpeseeHHOH B NOJeBbIX yCJIOBHAX KaK KOHTJIOMepaT, MOUL- 
(OcTb cl0s 5,25 mM; 3) CHJIbHO TpellHHOBaTbIM, B BepxXHelH yaCTH pa3pylIeHHbIk 
MOTHTOBLIH TpaHuT; MOWHOCTb cos 0,25 M. OOHapyxKeHHbIe B 9TOM Lypde 00- 
(OMKH KOCTeHOCHOM OpeKYHH MpekcTaBAIOT Go/IbUIO MHTepec,— C OMHOH CTO- 
iOHBI, MOTOMY 4TO NOAOOHbIe MOPOAH BHE Mellep BcTpeyawoTcA UpPesBbIYaHHO 
KO HO HaCTOAIero BPeMeHH BoOOrle He ObIIN HSBecTHEI B I]pHHeMpOBbe, 4 
‘Apyrou — noromy uTo B Opekuuu u3 YcTb-KameHKH 3aKJI0NeHbI MHOFOYH: 
Me€HHbI€ BETpOrpaHHHKM C ACHBIMH MpH3HaKaMH JOJIOBOH OOpadoTKH. 

I H306paxkenubili Ha puc. 1 o6paser, OpeKunH uMeeT WuHy 24,5 cM, WIMpHNy 
1,2 cm # TommHHYy 5,1 cM; He HeCeT CeMOB OKAaTLIBAHHA BOLO UM MpecTaBJAeT 
penkyto McedbuTOByro NOpOxy x*eJITOBaTO-ceporo WBeTa, COCTOAILyIO H3 yrvo- 
aTbIX PaSHOpa3sMepHBIX OOJIOMKOB KBaplla, MOseBoro WIMaTa, 3eJleHOrO XJIOpH- 
Toro CJlaHila, ceporo H po3soBoro MermaTuTa, OeloBaTOrO MeJIKO3epHHCTOro 
autTa WH dparmeHToB TpyOuaTbIx KOCTeH KPYMHbIX MJICKONMTAIOUIMX, BCe 3TH 
SJIOMKH CMeLIaHbI C PaSHOSePHHCTHIM MeCKOM H CKpelieHbIl MpOUHbIM H3BecT- 
DBUCTEIM IeMeHTOM, 9HeprHuyHO pearupyroulum c HCl. 
_ Tlox mukpockonom BuyHEI MHOrOUnCueHHbIe Kpymuble (0,3—2 mM) yrvioBa- 
alé 3epHa KBapila, CBe?Kero mOeBOrO WnaTa (OpTOKasa, MUKPOKJHHAa WH pexke 
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“WwiarwoKsia3a), YeulyiikH GHOTHTa M XJIOPHTa, a TakxKe HeMpo3spayHble H30M 
pHueckne SepHa PYAHLIX MHHEpPasOB; W3 aKIeCCOPHbIX MPHCYyTCTBYIOT WMpPKoH 
amaTHT, pyTWI M Ap.; CTpyKTypa NCaMMHTOBas: 1leMeHT — THNa Nop, Mpencrafit 
JH HeUHCTLIM BTOPHUHBIM KapOOHaTOM (KaJIbILMTOM), MeCTaMH OKpallleHHb}t 
‘B 2KEJITOBATHIM I[BeT THIPOOKHCAMM Kese3a U OOPasyIOWHM MeJIKOZePpHHCTHE 
arperaThl B mopax. | 


w 


Puc, 1, Kocrenocuaa 6pekuna u3 Yctb-Kamenkn 


Cojlepkalltvech B OpeKYHM BeTPporpaHHUKH MMeIOT pasJIMYHyIO BeMuMHy — 
oT 5 Wo 30 MM, H OOJIbIIMHCTBO HX OTHOCHTCA K NOArpynme MMpaMufasIbHbIX MHO: 
rorpaHHHkos (('), crp. 175) c 3aocTpeHHol BepuIMHKOM HM HeEpOBHbIM OCHOBaHH. 
€M; KpoMe Toro, B Mopoe HMEIOTCA HelpaBMJIbHble MpH3MaTHYecKHe AByxrpaH 
HUKM H OKPYIvIeHHble OOJIOMKH KBapila, O1M3KHe Mo CbopMe K JBYXOCHBIM 31140 
‘COHaM BpallleHHsA; raJIbKH B COOCTBEHHOM CMBICJIe CIOBAa, T. €. OKATAHHbIC BOLOF 
OKPyIieHHbIe OOJIOMKH, B Topose OTCyTCTBYIOT, 4YTO He JlaeT OCHOBAaHHS 
CHHTaTb €€ OObIYHbIM KOHIJIOMepaTOM aKBaJIbHOrO (MOPCKOrO uM peyHOrO. 
MpOHCxoxwKeHHA. ; 

TlonoxeHne NupaMuaIbHBIX MHOrOrpaHHHKOB, 3aHHMaeMoe MMH B nlopose 
C OAMHAKOBOH OPHeHTHPOBKOH MX OCTPHIX BePIUMHOK B OJHY cTopony, Oovbulas 
CBEXKCCTh MOJIEBbIX WIMaTOB, OTCYTCTBHe Kako Obl TO HH ObIIO COPTHpOBKK 06 
JIOMKOB I10 KPyIIHOCTH HM MIpH3HaKOB OKATHIBAHHA HX BOOM, HasIM4UHe H3BeECTKO 
Boro IeMeHTa M OOJOMKOB KOCTeli Ha3CMHbIX MJICKOMMTAIOWAX NPA OTCYTCTBUI 
‘OCTAaTKOB MOPCKHX M MPe€CHOBOAHEIX OPraHH3MOB — BCe 3TO CBHJeTebCTBYET ¢ 
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1 TOM, YTO paccMaTpHBaemanA OpeKYHA ABIAeTCA OCTATOUHOM HM OOpasoBaacb B 

] KOHTHHEHTA@JIbHBIX YCNOBHAX B pe3ysbTaTe CcyOaspanbHo (Meqooruyeckoil) 

i} IeMCHTAaIMH HECOPTHPOBAaHHOTO OOJOMOYHOTO MaTepHasa, BO3MO2KHO MepeHe- 
‘C€HHOrO Ha OJIM3KOe paccTOAHHe H CrpyKeHHOFO BPeMeCHHLIMH MOTOKaMH, Cc M0- 
clelyloueH 300B0H OOpa6oTKol noBepxHocTeli BbICTyMaBIIMX KPYMHBIX 06- 
JOMKOB B 30HE JeJAWHH. 

STO MpeANoNoweHke NOATBepAMaeTCA TeM, YTO PbIXJI He COpTUpOBaHHbili 
MO KPYMHOCTH IleOeHb, CMeIAHHbIi C Ppa3HOSePHUCTLIM aPKO3OBbIM MeCKOM Hi 
colepKallui Kpymuple (10 10 cm) xopouio daceTHpoBaHHble BeTporpaHHUKH, 
BCTpeveH pH OypeHHH apTesHaHCKHX CKBaxKHH B APyrux MyHKTaX Ha 102%KHOM 

‘ckJione YKPaHHCKOrO KPHCTaJIHYeCKOrO WIHTa, OTCTOAIIMX Ha 3HaUHTebHOe 
pacctoaHwe oT YcTb-Kamenku, B uacTHocTH O6au3 cr. JlomKapésKa 
‘CTasIMHCKOH . Jl. re mwe6enb c BeTporpaHHHKaMH OOHapyxeH OypeHuem B 
"OCHOBaHHH YeTBEPTHUHBIX CyIIHHKOB H BepXHEMJIMOWeHOBbIX KPaCHO-OypbIx HU 
MecTpbIX TJIHH C THMcOM, Ha riyOuHe 8,5 M, 3aTeM — oKOosIO cT. MupoBas 
-CraMuckolt XX. J., B c. AHMoBKa, Tomakosckoro paliona, rle ceppili rpy6o- 
3€PHHCTHIN KBapIeBO-MOJIEBOLUNAaTOBbI MecoK C rpaBHeM, UleOHeM H BeTporpaH- 
HHKaMH BCTpeyeH Hd riyOuHe 4,2—6,0 mM nod KesTOBaTO-6ypHIMM MIOTHBIMH 
TleCUaHHCTHIMH CYrJIHHKaMH H B JpyrHx MmectTax. 

KocrH MJe€KOMHTaIOWHX, 3aKJIOYeHHBIe B ONMCbIBaemoli OpeKunu, MpeycrTaB- 
JIAIOT H€OKATaHHble (PparMeHTh! AHaPu30B AMHOH Mo 24 cm UH TOMUIMHOM Jo 
1,5 cM, He onpeyesHMbIe Jo Bua H axe JO pola, OHAKO OHH BaxKHbI B TOM OTHO- 
WI€HHH, 4TO JalOT BO3MOKHOCTH CYAHTb O TEOJIOTHYeCKOM BOSPacTe BMeLLarollleli 

“HX TIOPOAbI MO KOareHOBOMy MeTOy, pa3spadoTanHomy H. I. IInzonanuKo 
(*). []pousBeqeHHoe HaMH Mo 3TOMY MeTORY OMpeneweHHe HHJeKca MpoKaJuBa- 
HUA JIA AByX (PparMeHToB KocTeH — cparmMeHToB Avapu3a — Jao cuewyroulne 
_ pesyJIbTaTEl: 


No Bec fo Bec nocse Ilorepa npu Mugexc 
oop. mpokasus. HpOKaJHB. NpoKaJIMBaHHH mpoKasuBaHHua 

1 12595 mr 11502 mr 1093 mr (8,6%) 1052 

2 15563 mr 14122 mr 1441 mr (9,2%) 1080 
Cpequee. . . 14079 mr 12812 mr 1267 mr (8,9%) 1066 


Ha ocHOBaHMH Mp HBeseHHBIX JaHHbIX reOIOTHYeCKHH BOSPacT TpyOuaTbIX KOCTeH 
H COJep Kalle HX KOCTeHOCHOH OpeKUHH C BeTPpOrpaHHHKaMA JOKeH ObITb Jla- 
THPOBaH MaMoueHoM ((*), cTp. 36 u 84). Takaa JaTHpoBKa Xopoulo corsacyeTcs 
¢ HaNM4HeM MpekpaCHO BbIpaxKeHHbIX MYCTbIHHOrO JlaKa H Sarapa, a Take TH- 
MMYHbIX BETPOrpaHHHKOB H JedsIAWHOHHBIX TeKCTYP Ha MOBepXHOCTH H3BeCTHA- 
KOB MOHTHY¥eCKOrO Apyca BO MHOrHx MecTax IIpuHyepHoMopcKO BMaHHbI, B 4a- 
CTHOCTH B OKpecTHocTax Ogeccni, Xepcona H Mapuynousa, rae 3TH OOpasoBaHHA 
HeOMHOKpaTHO onucpiBamucb B. IT. Bongapuyxom, H. HW. Kpuuiradosuyem, 
B. HW. Kpoxocom, VM. JlepuHckimM 4 aBTOpom. 

Tak KaK YyMOMAHYTbIe HCKOMaemble reoJlorMyeckHe MaMATHHKM 3aJleraroT 
M@KY NOHTHYCCKHM U3BeECTHAKOM H BEPXHEMJIMOMeHOBLIMH PIMHaMH, TO HaHOo- 
Jee BEPOATHEIM BOSPaCTOM HX ABIAeTCA CpeHEMMMOWeHOBLIN (KHMMepHiicKHi), 
COOTBETCTBYIOILHii KQHTHHEHTAJIbHOMY lepepbIBy Mocse perpeccHH MOHTHYECKO- 
ro osepa-mMopa. 

K 9Tomy 2Xe BpeMeHH, Mo BCeii BepOATHOCTH, OTHOCHTCH OOpa3s0BaHue OMH- 
CaHHO KOCTeHOCHOH OpeKYHU, a TakxKe MIpwuyWIUBbIX rpHOooOpasHbIxX CKas 
(«6a6») B oKpecTHocTax Baxyucapas, KapHH30B H HHI BbI,yBaHHA, COTOB BBI- 
BeTPHBaHHA MH APyrux ecbAAWMOHHEIX TEKCTYP Ha MOBEPXHOCTH SOLCHOBBIX HYM- 
MYJIHMTOBLIX H3BCCTHAKOB B Iipefeiax BTopol rpaqbt KpbimckKHx rop. 


Tlocrynusio 


6 XII 1960 

UATHPOBAHHAA JIMTEPATYPA ; 
1H H. Kapaos, [po6a, uz, reorp,, 16 (1951), *H. 0, Iungonauuko, 
Hostiii meToy, onpejesleHHa reolorHuecKOro BOspacTa HCKOMAaeMbIX KOCTei YeTBEpTHYHOTO TepH- 
ona, Kues, 1952, wei 


Jloxnagn Akagqemun nayxr CCCP oA 
1961. Tom 137, NO 5 ; 


PEOJOTH Aw 


H. B. JIOFBHHEHKO, IF. B. KAPMOBA, K. f. WAHABIBA wu J. WM. WANOWHHKOB) ; 


K BONMPOCY O CTPATHTPA®HYECKOM TOAPASTEJIEHHH 
TABPHYECKOMH SOPMALLHK KPbIMA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 6 XII 1960) 


C aJIe@BPOJIMTaMH. MH MeCuaHHKaMH B OCHOBaHHN KpbimcKux Trop, lepBOHayasbHO | 
Oblla OTHeCeHa K HW2KHeli lope. B nagae sToro Beka K. K. MoxT o6napyxun | 
B HHX TpHacoBylo (bayHy M Ha3sBaul TaBpHyecKHMH cyoaMH (*). Ilo3xKe TaBpu4e- | 
CKWe CJIOH CTaIH Ha3bIBaTb TaBpvyuecKol qdopMaliveH, BbIZeIHA B Hen ABE | 
(,*,°) nau tTpu (°) cBHTHI. a | 

B cBogHoit padote «Peomoruyeckoe cTpoeHie CCCP» Trappuueckas cbopmana | 
HMeHYyeTCA TABpHyecKOH Cepve HW NoApasqeiAeTcA Ha [Be CBHTbI: TABPHYeCKaA } 
CBHTa BepxXHero TpHaca HW 9SCKMOPAMHCKAaA CBUTAa HYKHeH 1oppl (*). 

B HacTosulel cTaTbe pedb OyAeT HATH O TABPHYeCKOH CBUTe BepXHero TpHaca. 

IIpopemenuble Hamu HuCceqoBaHHA (1956—1960 rr.) no3sBos1oT Mo_pasze- 
JMTb TaBpH¥eCKy!O CBUTY (riaBHbIM OO6pa30M Ha OCHOBaHHH JIMTOJOPMYeCKUX 
IIpH3HaKOB) Ha pAX To, (cHu3y BBepx): 1) HaHOouee ApeBHAA UacTb MWeBOH 
opmMalluH, MpedcTaBsatoulad COOoM MHOrOKpaTHoe MepecsiavBaHve Mmayek HOp- 
MaJIbHOrO H aJIeCBPOJIHT-aprHJJIUTOBOrO (binwia *; 2) HOPMaJIbHbIM CIM C MOLL- 
HbIMH KBapWHTOBHZHbIMH MecuaHHKaMH; 3) aprvJHTOBaA TOMA (HHKHAA WI 
JpeBHAA), COCTOALLAaA riaBHbIM OOpa3soM M3 aprHJJIMTOB, YacTbiO MAMWONI- 
Had; 4) necuaHHKOBbIH WIM NecuaHbi dav (B pHTMax MpeoOmafawT mMecua- 
HHKH), TNepecavBaloulMicaA C HOPMAJIbHbIM H aJleBPOMUT-aprHNHTOBLIM (uIH- 
eM; 5) aprHuJJIHTOBaA TOMULa (BEPXHAA HM MOMOMaA), COCTOAMLAA r1aBHbIM OO- 
Pa30M H3 aprHJJIMTOB, YaCcThiIO PAMWONAHAA. 5 

l. HanOGonee ApeBHAA uacTb PaumeBon hopMmMa 
UU MpelcTraBiser coOoH MHOroKpaTHOe MepecsanBaHve Mayek pa3/M4HOK 
MOLIHOCTH (OT J€CATKOB JO COTeH MeTPOB) HOpMavibHOrO (TeppHreHHOrO, NpH- 
MePHO C OJHHAKOBbIM COOTHOUICHHeEM MeCuaHHKOB, asIeBPOJHTOB HW aprHJisINTOB) 
H aJlCBPOJIMT-aprusHTOBOrO dunia. Ha pasM4HbIX YPOBHAX B TOVIULe BCTpe- 
YalOTCA HeEOOJIbUIMe MO MOWHOCTH Ma4yKH aprHusJUTOBOrO cbuuuia (B puTMaXx Mpe- 
oOlaqaloT aprniuTbi). B Hv>KHeli YacTH TONMIM, B pycse p. Bospaka (BepxHee 
TeyeHHe), OOHapy2KeHO 5—7 ropH30HTOB NecyaHHKOB MOLLHOCTbIO 0,5—0,7 M, 
MenebHO-Ceporo WBeTa, 63 BULHMOM CJIOMCTOCTH, C NOXOH COpTHpoBKOH o6- 
AOMOUHOFO MaTepnavia (cM. HHxKe). 

Bo BTOpoM 9/leMeHTe pHTMa — apruamuTe — uacTo HaGmOsaloTCA 2KeesH- 
CTO-KapOOHaTHbIe KOHKPelMH HM KOHKPellHOHHBIe Mpocson. 

Tosula He Cozep2KuT (bayHbI H (PNOpbI, aTOAbKO MembUaliMMA pacTHTeTbHBIA 
AeTpur. 

Ipesuasa YacTb CMIWeBOH (PopMalMH pa3sBUTa TaBHbIM OOpa3s0M MexKAY 
N€pBOH HM BTOpok rpaqamu, oT JomMHE! p, Benb6exa go p. Canrupa. vi 
" I'iaBHoe nove pasBuTua ee HaGsOLaeTCA B LOMHe p. Bogpaka u p. AwbMbI. 
Be rane aegis iain STOM TOJILIH OTMCYeHO Ha 1O*KHBIX CKIOHAX Jlemepd- 
aptamer tae eCb B CPpaBHUTeJIbHO. KPyMHble AHTHKJIMHAJIbHbIe CKaqKW 

POCTHpaHHA, YaCTO OMPOKHHyTHle Ha 1oro-3anal. 


; ae 
Cneuvatbuoe onncanne THNOB (puma cm, B (3), 
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| O6mjaa MOHOCTE TOM OKOO 3000 M, KaK MOXxKHO CYAUTb MO HeMmpepbiB- 
loMy paspesy oT pyca p. Bogzpak (B ero BepxHeM TeveHHH) JO pycem OBpParos, 
iMaqaiowlux cyleBa B p. Anbmy Bblue c. J.popanKu (Beutyii). 

2,.Tonma HOPMAAbLHOrFO GAHWA C MOMHEMH KBap- 
FLHTOBHAHEMH NecuYanHuHKaMHU COCTOHT M3 NMayek HOpMaJbHOrO 
1 ANCBPONMT-aprHJIATOBOrO (Mia, COMepKallNX TBa-TPpH TOPH3OHTA MOLIHbIX 
1,5—2,2 m) ceppiIx KpynHOSepHHCTHIX KBapILHTOBMAHbIX MecuaHHKOB HW MHOTO- 
INCJICHHEI FOPU3OHTHI CePbIX H TEMHO-CepbIX MeJIKO- H CPeHeSePHHCTHIX TleC- - 
JaHHKOB MeHbileH MoiHocTH (0,4—1,2 m). B BpiBetpesiom cocTOAHHM MOLIHBIe 
<BapUMTOBHAHbIe MeCuaHHKH MpHoOpertaioT PosoBaTble OTTeHKH. B KpoBule mec- 
JaHUKOB — MHOPOUHCJIeHHbIe OOYTIeHHbIe PaCTHTe/IbHbIe OCTATKH. 

B HwxKHeH YaCTH TOU, B OacceiHe p. AubMbI, BbiIle c. JIpOBAHKU, HMKe 
KBapIMTOBHANBIX MeCYaHHKOB BCTpeyeHa Nauka (B HECKOJIbBKO JIECATKOB METPOB) 
[ak Ha3bIBae€MbIX «MeMebHBIX» NOPOL. ITH NOposb! NpescTaBsAwT cool nec- 
JaHHKH HM aJIeBPOJIMTbI B BLIBETPeJIOM COCTOAHHH, MemleJIbHO-cepble 6e3 BUMMOM 
2JIOMCTOCTH M C OYeHb MOXOM COPTHPOBKOH OOOMOUHOrO MaTepHaa: NecuaHH- 
KH coflepxKaT Maccy aJieBpHTOBOrO H IVIHMHHCTOrO MaTepHala, aJleBPOJUTH — 
PIMHHCTOTO MaTepHasa. HopMaJIbHble aprHuJINTbI MpakTHYeCKH OTCYTCTBYIOT. 
Bo3MoxKHO, OHH MpelCcTaBIAIOT COOOM OTIOXKCHHA MYTbEBbIX MOTOKOB (?). 
| Tlopogsr He cofepxaT dayHbl 3a ucKIONeHHeM OOOMKOB KPHHOH] 
pakoBHH feseuHNO B KPYINHOSePHHCTOM OCHOBaHHM MOULHBIX KBaplHTOBHI- 
HbIX NeCYaHHKOB. 

B raiMHMCTHIX MOposax BTOporo 3JIeMeHTa PHTMa BCTpeyaloTcH *KeesucTo- 
KapOoHaTHble KOHKpellHH WH KOHKPelUMOHHble Mpocsion. 

MouHoctb TomutH 300—400 m. Pa3Buta ona Ha loro-BOcTOUHOM moGepexbe, 
mexkay Asyutoi u CyzaKom, u BTopHom Kppmy, B Oacceline p. Anbpl. Ha toro- 
3amaqHOM CKOHe JoHHb! p. AubMbI, BbIe c. J[POBAHKH, HaOwlOJaeTcA HeMpe- 
[PHIBHbIH pa3spe3, B KOTOpoM I1-s Toma Oe3 NepepbiBa MepexogHT Bo 2-10. panu- 
ily. MexKy HAMM: YCJIOBHO MOXKHO MpoBecTH MO NepBbIM POPH3OHTAM <IeMeJIbHbIX® 
mMopoy. — 

8. Tonama HUKHAA, HAM APe BHAA, APruANTuToBad. 
‘Ona CloxwKeHa B HWXKHEH HM BepXHeH YaCTH aJIeBPOJIMTO-aprHJJIMTOBbIM (PIMLUIeM, 
a B CpeqHen 4acTH PAMUIONTHbIMU OTMOXKeHHAMU, COCTOALLMMM MOUTH IeJIMKOM 
‘H3 aprHJIMTOB C peAKHMH HM MaJIOMOLMIHbIMH MPOCJIOAMH aJIeBPOJIMTOB. 
)KenesucTo-KapOoHaTHble KOHKpelHH WH KOHKPeLMOHHbIe Mpocion HaGwI0- 
JaloTcA JOBOJIbHO 4aCTO, OTMe4eHO TakxKe HeOOJIbUIOe KOJIMYeCTBO KPYIHbIX 
KapaBaeoOpa3HbIX KOHKPellHH (B CMJIOWIHOH TOILE aprHJHTOB). 

Towa He CosepxKuHT PayHbI HW Ciopbl, BCTPeudeTCA TObKO MeJIbYaHIWHA 
“PacTHTeMbHBIM WeTpuT. 

_. MouyuoctTb Tou oKoJIO 250 m. Pa3ButTa oHa Ha 1Oro-BOCTOUHOM Mobeperxkbe, 
oT Cynaxa no Typ3yda (taxxe B Anynxe), 4 B Oacceiine p. Anbmpt. Corsacno 
3ameraeT Ha 2-1 TOME, UTO MOXKHO HaGl0faTb B palione c. PpiOaubero. [pannny 
Mey HAM CJleyyeT NpOBOAUTb BbILe MoceqHero MoulHOoro (1,8—2,0 m) KBap- 
MATOBUAHOrO MecuaHHka, MpHMepHo B 70—80 M, rye HCuesaloT MoceqHHe Ma- 
CTbI TeCYaHHKOB HM Ppa3BHT aJIeBPOJIHTO-aprHuJJIHTOBbIM (pJIMI. 

4,.Tonma mecuaHHKOBOrTO Ouunua, NepecraunBan- 
Meroca c HOPMAABHEIM H ANECBPOAUT-apruyaAaAUuToO- 
BRIM @JIHULeEM, CO%KeHA NecuaHHKOBbIM (PMUIeM, OOPa3yIONIMM TMauKH 
MOLLHOCTHIO 50—80 m HM MepecJanBalolllMMCA C HOPMAJIbHbIM HU aJleEBPOJIMT-aprHu- 
JIMTOBLIM (buuiem. B necuaHHKOBOM (pine HHOra OTCYTCTByeT BTOPOH 3/1eEMeHT 
pHTMa — aprusmuT (OarofapaA pasmbiBy Mepe OTMO*KeHHeM NepBoro 3/1eMeHTAa 
mloculeqyiollero puta). 

B camoii Bepxueli uacTu Tom HaGMORaeTCA Mauka MOLHOcTHIO 20—30 m 
ANeBPOMUT-apruMUTOBOorO (inuwia c Maccol cdbyKOHAOB — XOJ0B yepBeH HVJIO- 
€0B,— 9TO 4ePBAKOBbIM, HIM PyKOWAHHIM, Pinu *. 


* MyKOusbI BCTpeyaroTca BO BCeli (POpMalLHH, HO B OMMCbIBAeMOM ropHSONTe HaOvuolaeTcA 
“MACCOBOE pasBHTHe XOJOB WOeLOB, MHOra «CbeMAIOUHX» CJIOHCTOCTD, 
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Qra Toa OOMIYHO HMeeT 4eETKYIO PHTMHYHOCTb, KOTOPaA HECKOJIbKO Hapy- } 
WaeTCA TOJIbKO B PHTMAX, Te HET apruwHTOB. Dayna OTCyTCTByeT, HO MOUTH 
BCe MOpOJbI CosepxKaT MeMKHH pacTHTeIbHbIM DeTpuT. TIbiibua u cnopb TakxKe 
He OOHapyxKeHb!. KoHkpelHH WH KOHKPellMOHHbIe Mpocsion BCTpeyaioTcA sHauH- ff 
T@JIbHO pexke. 

PasBuTa Ha }Oro-BOCTOUHOM MoGepexbe — oT Cygzaka Jo Typ3yda, oTmeuena | 
B paiione Autymku (?), B Gaccefine p. AubMbl, y c. J[poBaAHKH H B HEKOTOPEIX Apy-_ 
rHX MecTax. I} 

MowtHoctTb Tommu 200—250 mM. SaneraeT ona C yrvIOBbIM HeCorlacHemM Hai ff 
HwDKelerKallleH. ITO HecorsacHe MOKHO HaOw0,aTb B palione c. PpOaubero. 
Y c. J[poBaHku ona 3aneraeT Ha 3-H Tose 6e3 BHAMMOrO HecorsacHuaA (?). 

5. TOMMa BEPXHAA, HAWN MOMNORAA APTruAAUTOBAA. 
Ona clox*KeHa B HWKHEH YaCTH AACBPOJIMT-aprHJJIMTOBbIM (PJIMIWNeM, B CpeqHen P 
yaCTH (PIMIWOHHBIMH aprHJJIHTOBbIMH OTJORKeHHAMUM. Cpequ aprvaJHTOB Tos- . fe) 
UM WIMPOKO Pa3BUTbI aprHJVIHTbI CO WEMOBHAHOH OTeJIbHOCTbIO HW aprHJJIMTbE 


Puc, 1, Cxema reojornueckoro cTpoeHua paliona c, PriGaubero, a — nouomenve 

ruepormHos, 6 — JIMHHH pasppiBoB, / — BepXHAA aprHuJiMTOBaA Touma, 2 — 

TOUMLa MeCYaHHKOBOrO chIHa C HOPMAJIbHBIM MH JPyrHMu TuNamMu qdiuma, 3 — 

HWKHAA APrHJIHTOBad TONMa, 4 — TOMMa HOPMaJIbHOrO (pblMIa C KBapIHTOBHA- 
HbIMH TecuaHHKaMui 


cO CKOpJyMoBaTOH OTJembHocTHIO. TlocmeqHHe HaNMOMUHAIOT cpeHelopcKHe ap- 
rHJIMTbI. B apruJiuTax BcTpeyaioTca KpynHble (40 0,5 mM) KapaBaeoOpasHble 
KOHKPelHH, MeJIKHe KOHKPelMH H KOHKPelMOHHbI€ MpOCOW *Kee3HCTHIX Kap- 
OonaToB, Tuma (Fe, Ca, Mg, Mn) (COs). 

B BepxHelt 4aCTH 9Ta TOJILa BHOBb MpHoOperaeT Golee MIM MeHee 4eTKYtO: 
PHTMUYHOCTh, MOABJAIOTCA MPOCJIOH aJIEBPOJIHTOB HM CepbIX Me€JIKOZCPHHCTEIX 
Ml€CdaHHKOB, YaCTO C KapOOHATHbIM LeMeHTOM. AJI@BPOHTbI H apYHJJIMTbI, a 
TakKxKe KPyNHble KapOOHAaTHbIe KOHKPellWH CoJepxKaT OGyreHHbIe PaCTHTeJIbHbIe 
OcTaTKH. 

Tipu o6ue MouyHoctu Tommu 300—400 m Ha cpennio10 @unuoMAHyI0 4acTb 
IIPHXOAUTCA Ooslee NONOBHHbI paspe3a. Pa3BuTa OHa Ha 1OrO-BOCTO“HOM 06e- 
pexkbe oT Cyfaka Jo Typ3ycda, Ha 1oxKHOM Gepery ot Typsyda fo m. Capp u 
Jlaciu, a TaKxxe B BepxoBbe p. Kaun, na pp. Anbme u Canrupe. 

B HuxkHel PIMWeBOH H CpeqHel PAMMIOMAHOM UYaACTH TOJIM BO MHOrHX IyHK- 
Tax Kppima (y c. PpiGaubero, Mexay PriGaupun u TIpuperupim) oOnapyxKena cbay- 
Ha rasoOuit: Halobia septentrionalis Smith., Halobia superba Mojs. u ap., 
4TO io MHeHuIo JI. JI. Kunapucosoi cootBeTcTByeT KapHulickoMy Apycy BepXHe- 
ro TpHaca. 

B BepxHelt PHTMHMYHOH YaCTH TOM BO MHOrux MyHKTax Kppima (p. Cau- 
rup, y cc. Herponapsosku 4 Kypupt; p. Ambma y c. Ca6un1; M. opoc, m. Caps, 
Myxouarka, Mmatka, Kyuyx-Koit, Kypy-Ysenb, B 6ypoBoii cKBaxkuHe y CTa- 
poro Kppima, B AHpmuapcKoi OyxTe) OOHapyxKeHa (bayHa MOHOTHCOB H perKe MO- 
HOTHCOB HM rasOOuit (B aNeBPHTHCTHIX aprHJWIMTAaX MU aseBpomutax): Monotis cau- 
casica Witt., M. salinaria Bron., M. tenuicostata Kittl., Halobia neumayri 
Bitt., H. austriaca Mojs. u ap.— uTo oTBeuaer HOpHliickomy Apycy BepxXHero 
Tpuaca. 

SameraeT cormacuo ¢ 4-i TOJIMNeH, YTO MOXKHO HaOOLaTb B paiioune c. Pr 
Oaubero, r. AnyuiTbt M B Apyrux mecTax. Ha 1oro-BocTOUHOM Mi 102%KHOM Gepery 
Kpbima TaBpuueckad CBUTA CJIOXKeHA B MEJIKHE, CHJIbHO CKATHIC CKALKU ceBepo- 


BOCTOUHOrO MpocTupaHHua (cy6u1MpoTHoro AO WMPOTHOLTO B palioue 3alloOBe HH - 
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, OMPOKHHYTbIe Ha toro-BocTOK (tor). 5-4 Tova CaraeT Apa CHHKIMHAIb- 
‘|x CKsagfoK (puc. 1), 

OckMopAuHcKas cBuTa (JefacoBaa), a no A. M1. Wanumopy — u cpequerp- 
ia (*) saneraeT Ha CeBepHom cKs1oHe KpbiMcKMXx Trop C YIVJIOBbIM H 3PO3HOHHBIM 
toriacHeM Ha Pa3JIMUHBIX TOPH3OHTAaX TAaBPHYeCKOH CBUTHI. OHaKO Oslaroja- 
MIOXOH OOHAaKeHHOCTH B JloMHe p. Canrupa, p. Boypaka u B Apyrux mectTax, 
|2 OHA OMMCaHa, COOTHOIMEHHA MexKYy ITHMH CBHTAMH, K CO*KAJICHHIO, OCTAIOTCH 
|MocTaTouHO ACHbIMH. Ene MeHee sCHO MOJIO*KeHHE SCKMOPAMHCKOM CBUTEI Ha 
|KHoM Oepery Kppia (?). 

Tak¥M OOpa30M, TaBpHyecKad CBHTa B OMHCaHHOM HaMH OOBeMe HMeeT or- 
MHYy!0 MOMHOocTb, nopsyKa 4500—5000 m. 

JlocToBepHoO yCTaHOBJeH BO3paCT TOJIbKO ee CaMOM BepXHeii YaCTH MOIIHO- 
bio 300—400 m. Huxkenexamne TOM, BOSMOKHO, OTHOCATCA YAaCTHIO elle 
| BepxXHemy TpHacy, a Oo/IbuleH 4acTbIO — K CpefHemy TpHacy (MOxeT ObITb, H 
BepXaM H¥WKHero TpHaca?). 
| IIpu Takom nowoxXeHHH HMeHOBaTb ee CBUTOM HeEBO3MOXxKHO. BeposTuo, cule- 
eT HMeHOBATh ee CepHel, B Mpesesax KOTOPOH CO BpeMeHeM MOKHO OyJeT Bol- 
JUTb PAX CaMOCTOATEIBHEIX CBHT. 


XapbKOBCKHM FrocylapcTBeHHBIH yHHBepcHuTeT TMocrynuso 
um, A, M, ToppKoro .-3 XII 1960 
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Jloxaagm Akagxemun nayx CCCP 
1961. Tom 137, Ne 5 or 


C. C. 9JIJIEPH nu B. M. BAHOKYPOB 


O MPOCJIOAX TYSONTOBHIX MOPOA B JKHUBETCKHX 
OTJIOMKEHHAX HA WreE TATAPHH 


(ITpedcmaeneno axademuxom H. M, Cmpaxoesim 12 VIII 1960) 


Vsyuenne c MOMOLIbIO CKBaXKHH PriyOHMHHOH reonoruu TeppuTopuu KamcKo 
BomxkcKoro Kpaxt MO3BOJIMJIO BLIABHTb PA, HOBbIX OCOOeCHHOCTeH ero CTPOeHHA,F 
B YaCTHOCTH HaJIMUHe B OCHOBAHHH OCAaOYHONM TON Cpeq OTOKeHHH OaBsIMH-f 
CKOH CBUTLI H JeBOHCKOM CHcTeMbI CyOByKaHOreHHBIX H BYJIKaHOPeHHbIX OOpa-| 
30BaHHH. 

JI. M. Mupononpckuit (°), anausnpys STH MpOABJeHHA MarMaTH3Ma HM TeK-# 
TOreHe3a, CUHTA€T BO3MOXKHBIM BbIAeIHTb 10 KpalHel Mepe [Be (pasbl ByJIKaHH3- | 
Ma: HWKHeKeMOpHitckyio (rpaHulla BepXHero MpoTepo30x U HWKHETO KemOp Hs) 
H TallWHCKy!0, CBA3@HHYIO C KOHILOM BPeMeHH OTJIOXKCHHA MaliMHCKOH CBUTEI. fj 
IIpu 3TOM aBTop JloNycKaeT, 4TO HWKHEKeMOpHiicKasd (pasa ByJIKaHH3Ma MpoTe- jj 
KaJla B H€CKOJIbKO STaMOB, KaXK Ib H3 KOTOPBIX, ObITh MOXKET, MpelcTaBAeT CO- | 
6010 CaMOCTOATeJIbHY!O- cpa3y. . cia \ 

Hosble MaTepHaJibI MO3BONAIOT CleaTb Moso6Hoe JoNyenve H WIA MallHn- 
CKOH WJM, JIyue CKa3aTb, JeBOHCKON asp BysKaHHu3Ma. McceqoBaHuaMn | 
H. A. Muxaituosoit (°) ycTaHoBleHo HasMuHe MpoCc0eB MeMIOBbIX TYOB B XKU- 
BeTCKHX, KbIHOBCKHX M CapraeBcKHx cioax. M. ®. PununnoBok uC. M. Apouo- 
Bol (°) OMMCaHbI MeIKHe OOOMKH atby3HBHBIX Mopox (go 0,15 mm) B cocTaBe | 
YCJIOBHO BbiJeeHHOrO HMM BepxXHedppaHckoro Nosbapyca B Memnexecce. Bce 3TO | 
yKa3bIBaeT Ha HeEOJHOKPaTHOe MPOABIeHHe MpoleccoB BYJIKaHH3Ma B MepHor | 
(POPMUPOBaHHA MeBOHCKHX OTJOXKeHHH paccMaTpHBaeMoH TeppvTOpHH. 

IIpu uccneqoBaHHl TeppHreHHBbIX JeBOHCKUX OTIOXKeHHM tOrxKHOH yacTH Ta- 
TapHu B lipefewax Tak Ha3biBaemoH HypJlaTcKol pa3BeqO4HOH Nowa OHHM 
43 aBTOPOB JaHHoro cooOmeHuA B CKBaxuHax NeNe 15, 16 u 48 (cm. puc. 1) 
B OTJIOXKeCHHAX CpefHero JeBOHA ObIIH MOAMeyeHbI CBOeOOpasHble MeCuaHble H 
‘JIMHMCTHIC MOPOAb 3eeHOBAaTO-ceporo wBeTa. JleTaibHoe H3yyeHHe MeCuaHbIx 
NOpod NoOKasal0, 4YTO OHA ABJIAIOTCA THMMYHIMM TydpdutTamu. TloceqHue co- 
CTOAT H3 3epeH SIM- WM MMPOKMAacTHYeCKOrO MaTepHasla MeJIKO3eCPHHCTOH pa3- 
mepHocTu (0,3—0,1 mm). Hopmanbyo-ocagounbili MaTepvad mpescTaBeH B OC- 
HOBHOM YIJIOBaTO-OKaTaHHbIMH HM MOJyOKaTaHHbIMH OOJOMKaMH KBaplla UM pe- 
*#KE — WarHOKJa30B, OPTOKIa3a HM MMKPOKJIHHa; B Ka4eCTBe aKILeCCOpHeB 
(10 J@HHbIM MMMepCHOHHLIX ONpeleveHHli TAXKeEIX MH JerKUX (ppakiuit) OTMe- 
WaloTcs TpanaT, WMPKOH, MYCKOBHT, MarHeTHT, XJIOPHT, MMPOKCeHbI. SepHa KBap- 
Wa Yale BCero NosyoKaTaHbl. YrsOBaTO-OKaTaHHble OOJIOMKU MOJIeBbIX WIMaTOB 
OObIYHO KaOJIMHU3UpOBaHEI. 

IIupoknacruyeckan YacTb Nopose npescTaBsena 2KeJITO-6yPbIMH OCKOJIKaMH 
ByJIKaHMYeCKOrO CTeKJIa (OYeBHHO, OCHOBHOFO CocTaBa) HM MeMJIOBbIM MaTepHa- 
JOM. OCKONKH CTeKIa OOBIYHO CaMBIX IIPHUYIJIMBBIX ouepTaHHi, «ly3bipuaTble» 
TaCTHYHO OKaTaHHble. CTeKO YacTO OOHapyKUBaeT ABICHHA PacKpHCTaIusa- 
UHM HW NocdeMyioue H3MCHEHHA — XJIOPUTH3allMI0, KapOonaTH3aluio, 06pa3o- 
BaHWe PyMHOM CbIMM (MarHeTHT), WeOJMTHSAalLMIO UH TIp. 

OMMKNACTHYeECKNe OOOMKH MH OCKOMKH BYJIKAHHYeCKOTO CTeKJIa ILeMeHTHpy- 
ioTCA CBeTNO-Oypolt maccoli. TlocnequAA MHOrLa MpescTaBsAeT coOoli MOUTH He- 
HSMCHCHHYIO CTEKJIOBaTYIO Maccy; Walle 2Ke BCero OHA PaCKPHCTaIM30BaHa, HU 
B STOM Cilydae MpencTaBleHa MUKPOKPHCTaIMKaMH albOuTa, XOputa, Cepu- 
G7 


qd 
‘jiTa WM MarHeTHTa. Cpequ OCHOBHOH MaccbI HepelKO HaOwOaloTCA H3MeHeHHbIe 
|oranvueckue ocTaTKH. 
| Ilo wemMenty B pe3y1bTaTe TocTeLyIOULNX MpoOleccoB pa3sBUBaloTCA XJIOPHTH, 
30JIMTLI, KAPOOHATHI, Olas H MMPHT, OOpasyr1oulve B HEKOTOPHIX ClyyaAx cie- 
'|QJIMTOBBIE, TICeBAOOJIMTOBbIe M Jipyrve TeKCTypHI. 
C iebio BHIABJICHHA KOJIMYECTBEHHOFO COOTHOIMCHHA SMHKacTHYeCKOrO H 
apokKacTHyeckoro MaTepHaJOB Mopoya Oblia Je3HHTerpHpoBaHa KHMAYeHHeM 
9% HCl c nocnenyrouyum pactupanuem. Ecm npHHxATb BO BHAMaHHe MUKPOCKO- 
| Mueckue HaOIOJeHHA, CBUeTeJIbCTBYIOUIHe O TOM, TO MMpOKMacTHyeCKaA YaCTb 
OpOsbl TIaBHLIM OOpa3s0mM MpescTaBseHa 
€MJIOBLIM MaTepHaJIOM, KOTOPbIi pacTu- 
| asica Jo uacTHuek MeHee 0,01 mM, To Ha 
| OvII0 TocsieqHUX, TO JaHHBIM rpaHyJIOMeT- 
(M4eCKOrO aHasH3a, IpHXOUTCA OKOJO 
0% no Becy. HonyyenHax Takum oOpa- 
OM NeIMTOBaA (pakuNA, MpeqBapuTeJIbHO 
paOoTaHHad KOHIeHTPpUpoBaHHOH epe- 
-/Mcbio BOJOpoa, Oblia NMoOABepruyta Tep- 
[MUeCKOMY aHau3y HW MOKagasa mpucyT- 
TBVe KaOJHHUTa (SHLOTepMuyecKHH 3cp- 
}dekT mpu 590° u sK30TepmuyecKHli — pH 
010°). 

[MHUCTHIe MOpObl UMeIOT 3eJIeHOBA- 
'O-cepbiI I[BeT, IIJIOTHBIe, HellacTH4Hble; ‘ 
yuacTKaMu OGorallleHb! aleBpHToBEIM Mate- P#C. |, Palton uccnexopanna, J — cxsa- 
ie *KHHEI HypsatcKoH mlomayu; 2 — pas- 
\MaJIOM, COMepAKAT OTMCYATKM OPPaHYe- — pesis, 5 KOTOPLIX BbIABIEHE TyGpuTOBLIE 
}°KHX OCTATKOB. NOpOb HW OHOrepMHbIe H3BeCTHAKH; 3 — 
Muxpockonuyeckoe H3y4yeHWe MoKa- Paspesbl, BCKPBIBIHe OuorepMHbIe HSBe- 
3al0, YTO STH TMOposbl (apruuuTHI) co- aa ie 4 — mpeanonaraembie rpaHHupl 

‘ i ypuarcKoro (Quire6eHbKuHcKoro) BBI- 
2TOAT U3 CBeTIO-Oypoli MaccbI, cabo Jelt- cryna 
2TByIOWeH Ha MOJIAPH30BaHHbI cBeT. B 
OCHOBHO Macce HHOTa HaOsOaloTCA YyU4aCTKH C He3HaUHTeNbHOH MO KOJU- 
HecTBy (OKOJIO 5%) IpuMecbio KaCTH4eCKOrO MaTepHawla, ipeqcTaBseHHOrO Mmpe- 
UMYyULeCTBeHHO 3epHaMu KBaplla pasmepom nopsyKa 0,1 mm. Caetao-6ypas oc- 
HOBHadA Macca lipefcTaBseT COOOH HSMeHeEHHbIM MeMlJIOBbIi MaTepial, pacKpu- 
CTaJIM3OBaHHbIM JO arperata, COCTOALIero U3 CMeCH MHKPO3ePHHCTHIX aJIbOuTa, 
cCepulutTa, XOpuTa, KapOoHAaTOB C MpHMeCbiIO THAPOOKHCJIOB »%eNe3a HW MeHTO- 
BbIX WacTHYeK. 
- Tepmmuyueckuii aHaiM3 BaJlOBOrO COCTaBa aprHJJITa, MpeqBapuTeibHO O6- 
paOoTaHHOrO KOHIeCHTPUpoOBaHHOH NepeKHCbIO BOLOposa, MOKasal MpucyTcTBHe 
KaoMHUTa (SHMOTepMuyecKHH sdpdexT pH 590° u sK30TepMuuecKHii — mpH 
980°) u xnoputa (aK30TepmuyecKHi appexT npu 310°). Kak B necuaHMKOBbIX, 
Tak M B PIMHUCTHIX TY(PPPUTOBLIX MOpoAax cosepxaTCcA OcTAaTKH (bayHb!l (KOHOOH- 
THI). 

Crpaturpatpuyeckoe NosoxKenve M3yYeHHbIX TyPPUTOBbIX Topo MocTaTOuHO 
CHO, TaK KaK pacMOJlaraloTcA OHM HenocpeACTBeHHO Hay XapakTepHOH LA Tep- 
pHreHHo TomUH FeBona TaTapu HM CMexKHbIX paHOHOB KapOoHaTHOK mMa4ykoli 
TaK Ha3bIBaemMoro «CpefHero U3BeECTHAKA» HW MepeKPbIBaIOTCA BCera aprHJiu- 
TaMH, OOBIMHO JeExKaLMMU Cpasy Hal «cpeqHHM H3BecTHAKOM» (°). JIio6onbITHO, 
UTO B OTJ@IbHBIX CJIyYadX B MpoCJIOAX MeCYaHHKOBbIX TydPuTOB OTMeYeHEI 
KPYMHbIe OOJIOMKH (HelpaBHJIbHOM opMb!, Ao 10 cm AMHOM) sTHX NoscTHAIO- 
WWUX H3BeCTHAKOB (cKBaxKUHA Ne 15). 
| CymlecTBeHHO OTMeTHTb TakxKe, YTO B CKBaxKHHAX, Pe OTMeYeHbI MpOcsou 
TyPPUuTOBLIX MOpoA, HaGOLaeTCA AHOMAJIbHO MOBbIINeHHaA MOULHOCTb «cpey- 
wero U3BeCTHAKA» (0 5—7 M BMECTO OOBIMHbIX 1—3 m). BHuMaTebHoe u3yueHHe 
‘STUX KapOOHaTHBIX MOpox MoKasaso, YTO OHH MpeAcTaBJeHbI, Kak NpaBHJo, 
OpraHOreHHbIMH pa3HOCTAMH, COJlepxKallluMM OO/bUIOe KOMMYeCTBO OOJOMKOB 
| (u11aMM M JleTpuT) HW We/bHBIX OCTATKOB CKesleTOB (payHbl. CpesM 9THX OCTATKOB, 


Fae 


{ 
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no “jaHHbim ©. Sf. KypG6aHoBa, mpeoOmaarolilMMi ABJIAIOTCA CTPOMATOMOpEy - 
KOpasuibl (pyro3a Hu TaOyIATa) M OCTpaKogBl. XapakTepHo TakxKe TO, 4TO 1d 
BePXHOCTb HallacCTOBaHHA MOpo KapOoHaTHOM Na4kM HelpaBibHaA, Oyrp 
cTas, C IpwMaskKamu TeMHOrO rvIMHUCTOrO BemlecTBa. UacTo H3BeCTHAKH OT 00 
JIMA COLepKallUXCA B HUX OCTATKOB cbayHb! MpwoOperaioT kak Obl OpekuHeBHy} 
HbIM XapakTep. ; 

Bce 9TH IIpH3HaKH YKa3bIBaloT, BHAMMO, Ha HaHUMe B palOHe yKa3aHHbl} 
cxBaxun HypsatcKoi momayqH HeOobuoro 10 pasMepam Oxvorepma (*). Mute} 
peCHO TaKxKe H TO, YTO OvOrepM STOT MMe, ONCBUAHO, XapakTep OeperoBoro pu} 
(ba, KOTOpbIt HemocpexCTBeEHHO MPMMbIKasl K BbICTYNy peBHUX KpPHCTaJIM4e| 
CKUX MOpof, TaK Kak H€CKOJIbKO BOCTOUHEe TEX PasPe3OB, B KOTOPHIX 3apuKCHI 
PpOBaHbl OHOrepMHble MOPOAL! HW PasBUTHle Ha HUMU TyPUTOBHIe NoposL, Sype} 
HH€M BCKPBITbI PaspeSbl, Pe MOJHOCTbIO OTCYTCTBYIOT OTIIOXKCHUA CTAPOOCKO.Ib| 
CKOFO FOpH30HTa CpesHero JeBOHA, BKMOUAIOUIMe «CpeqHHM MSBeECTHAK» U TYP 
(bUTOBLIe MOPOAbl. ITOT yaacToK NowWyyH HasBaHue HypmatcKoro usu Suite 
6eHbKMHCKOrO BbicTyma (11). CiaraeTca BEICTyM raOOpo-HepHTaMH, OcTaTOUHOH 
IIHPOKO pa3sBUTbIMH B 9TOM palioue ('°). OOpamlaeT Ha ceOA BHUMAHHE elle OLMHf 
(pakT: Ipocou TyPPuTOBbIX MOpOA, KOTOPble OTMEYEHbI B paspesax, Kak Obit 
NOJIYKOJIbILOM OKPyxKaloT yKa3aHHbI BLICTyN yHaMeuta. ! 

IIpuBeqeHHble JaHHble, Ha Halll B3IIA, CBUeTeIbCTBYIOT 0 CBOeEOOPasHEIX|h 


MaJIbIM €€ KOJIHUECTBOM, a C pyro — 9HeprHuHbIMH Mpoleccamu ee pa3pyuie- jj 
HUA HW MOCIELyIOUlero MepeOTJORKeHHA B MOPCKHX MEJIKOBOLHBIX YCIOBMAX. OTOT ff 
Mpollece paspyMeHHA Obl JOBOJIbHO MpOAOJMKUTEIbHBIM, YTO JOKAa3bIBaeTCA TeM, 
uTo HypaatcKHi BBICTYM CTal OOaCTbIO OCaKOHAKONJICEHHA TObKO C KOHIAa 
2KHBETCKOrO BeKa, a B HanOoJlee BOSBbIMeHHOM YacCTH — Cc Ha¥asa BepxHero Jle- 
BoHa. OGOusIHe KaOJIMHYTOBOrO MaTepHasla B TY@PHTOBLIX Moposax CBUeTeIb- 
CTByeT O06 SHEPIHYHEIX Ipoleccax PopMHPOBaHHA KOPbI BLIBETPHBaHHA KaoJN- | 
HHTOBOTO COCTaBa Ha BbICTyIe H OJHOBPeMeHHO O e€€ NOCTOAHHOM pa3pyuieHHn 
M cHoce B IIpHweraloului BooemM. 

Uctopua dopMupoBaHuA HypsaTCKUX TyPPuTOBLIX Mopoy Obima CBA3aHa C | 
ONPeeICHHIMH TeOJIOTHYeCKHMH YCJIOBHAMM paliona. B jocpeqHeseBoHcKoe 
BPeMA 3fleCb BO3HHK BBICTYN, CBASAHHbIM, BUMMO, C pe3KO pacuseHeHHO M0- 
BePXHOCTHIO, CJIOMKCHHOH APCBHAMU MarMaTH4YeCKUMHM HM MeTaMopduyecKHMH T0- 
podaMu. OTOT BBICTYM ABMAICA OarOMpUHATHBIM Y4aCTKOM JIA pasBUuTHA OnO- 
repMHBIX TlocTpoeK. Pocr nocweqHUX 3feCb MposOMKaICA MOUTH JO Kona cpe- 
Hero JleBona. SaTeM B KpaeBOl 30HE BHICTYMA, Pe, NO-BHMMOMY, ellie B Jocpes- 
HeJe@BOHCKOe BPEMA HaMeTHJaCb 30Ha OCMaOCHHA, MPOM3OMIIO ByJKaHH4eCcKoe 
WsBepxeHve. OTO NPHBeO K 3aMeNVJIEHHIO HU Mpekpalljenulo mpowecca pudoobpa- 
30BaHUA HW TOCMeLyIOulemy MepeKPbITHIO OMOTepMHEIX Te NPOAyKTaMu BysKa- 
HH3Ma. 

B 3aKo04eHHe OTMeTHM, 4TO HypsiaTcKMi BysIKaHM4YeCKHH paiion HaxXO,UT 
CBOe OMpeseJIeEHHOe MECTO B 3AKOHOMEPHOM PAy ByKaHHTOB KasaHcKo-Cepru- 
e€BCKOH BaqHHE! (*). 


Ka3aHckH YrocyapCTBeHHbId YHHBepCHTeT Tloctynuo 
um, B, VW, Yuapauopa-Jlennna 11 VIII 1960 


UMNTHPOBAHHAA JIATEPATYPA 

‘YT. C,Topmxos, I[lpo6semn Bykanu3ma, Matep, k meppomy Bcecoo3H, copell., 
Epenan, 1959, 7 JI. 3, Eroposa, Tp, BHATPH, ps, 22 (1959) "kK" HH Jlomonre 
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cep,, No 42 (1950), ° JI. M. MuponoabecKuit, Usp, Kasancx, cua, AH CCCP, cep. 
reon,, Ne 7 (1957), § HiA, Muxadwaosa, JIAH, 120, Ne 2.1958). 7 A, C Hae 
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penckutl wu ap., Tp, Mockosck, unct, Hedtexumuy, M rasosoli npom, um, H, M, TyOxuna, 
B, 25, 3 (1959), UW. A. Uinuapbman,. Tarapcxaa neprp, Ne 8 (1957). 
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THPOrEOJIOFHA 


MW. M. KHCHH uw UH. H. CTENMAHOB 


O COMEPKAHHH TBEPAbIX MUHEPAJIBHBIX 4ACTHIL 
B JIEXHAKAX KABKA3A 


(ITpedcmasaeno axademuxkom H. M. Cmpaxoesim 6 XII 1960) 


B Je{HMKOBOH TOME rieTYUePOB COJepxKUTCH 3HAYHTebHOe KOJIM4eCTBO 

TBepbIX MHHEPabHbIX “WacTHIL. Ilo onpegenennio A. I. Berextuna (1), meq 
ABJIACTCA TOPHOM MOposOU, KOTOPaA COCTONT H3 3aMep3ileH BObI, ra3a U pac- 
€AHHbIX BO JIbAyY MUHePaJIbHbIX 3epeH. 
' Hecmotpa Ha Gosbuioe cofepxKaHve MHHepaJIbHbIX “aCTHIL B JeqHuKaX, 
OJIMYeCTBEHHBIM MH Ka¥eCTBeHHbIM CocTaB MX JO HacTosuero BpeMeHM MouTH 
He H3y¥eH, XOTA NoXpoOuble CBeJeHUA MpekcTaBUIM Obl Hay4HbIi HM MpaKTuye- 
Kuli uuTepec. Tak, MHOrHe HcceqOBaTeIH CBASLIBAIOT OOpa30BaHHe MOKPOBHBIX 
M€CCOBHJHBIX CYIJIMHKOB C BbITaHBaHHeM MeJIKO3eCMHCTOTO MaTepHasa H3 Jsel- 
HiKa. Kpome Toro, BOMHO-JIe{HHKOBbIe HAHOCHI ABJIAIOTCA OCHOBHbIMH HCTOU- 
HuKaMH TBeEpAOrg CTOKa B peKax JIEMHHKOBOrO NUTAHHA. 

M3yyenve reoxHMWuecKHX CBOMCTB JIbla MpoBoAHOCcb Hamu sJeToM 1960 r. 
Ha JietHuKax TOxubii wu TOro-BocTouHpiit BepmiMHbl Aggama-lyxrenb-mesp 
(4152 m) Boroccxoro xpe6ta un Tuxuuap u Mypkap Bepminunt Ba3sap-1103H 
{4486 m) [napHoro KaBKka3cKoro xpe6ta. 

O6pa3ubl ba Opatuch Ha pa3sMUYHBIX yYaCTKaX JICMHHKOB W3 eCTeCTBEHHBIX 
CKOJIOB H OOPbIBOB JIbJa, a Tak2Ke 43 TpemuH. Iloce B3BenIMBaHHA HM ONpesese- 
HUA MIOTHOCTH JIbja OOpPasilbl BbIMAapHBaJIHCb, a OCTAaBLIMHCA TBepALIM ocaloK 
BLICYIIMBaJICA JO BO3AyUIHO-cyxXoro COCTOAHHA HW B3BeLIMBaJICA Ha aHasIMTH4Ue- 
CKMX Becax. 3aTeM Mp MOMOUIH CHTa MesKO3eM (MaMeTp YacTH, <1 Mm) oTJe- 
MANCHA OT Oojlee KPYMHBIX “acTHl. 

: TaOdmuna 1 


Cojepucanue TBePAbIX MHUHEPaJIbHbIX YaACTHY B MCATHHKAX 


Coyep2KauHe 


Bec TBepqoro MevIKO3eMa, 


Il noTHOCTb ocTaTKa, © 3 
Flara Ne Bec |npna B 06- sr 
B3ATHA j|oOpas- Mecto B38ATHA OOpasua o6pa3 paste 
o6pasia a a, Kr r/c f ek 
oOulHi 3ema Iba | BOAbI 


Borocckuit xpe6er, Bpepmiuna Aggana-Illyxremb-mesp (4152 m), mequuK IOxkubIH 


: 


7 VI 1 Kone, A3bIKa 9,0 0,90 9237 1b, 208) oO Mi manne 
2 Kone, “3bIKa Det 0,94 S20) 3, 460/02 617 ai O73 
3 200 M BbIlIe KOoHa AsbIKa | 3,0 0,90 4,00 |} 1,66 | 498 | 503 
10 VII 4 700 M BbIMIe KOHUa A38bIKa | 4,2 0,90 4,40 | 2,48 } 9a4 590 
a @upHoBblii Gaccelix 4,0 0,89 35205) 1266) | ole he ats 
[aapubrit Kapkasckuii xpe6er, Bepummua Basap-miosu (4486 m), nequux Mypxap 
14 VIII 4 Kone a3bIKa 33.0 0,94 D700 Ne By Ailey O Gu le, 140) 
/ 2 300 M OT KOHIa ASbIKAa 2,4 0,90 | 4,50! 1,78 | 668 | 742 
[napuprit Kapkasckuii xpe6et, Bepuiuna Basap-mo3v (4486 M), slequuxk Tuxuuap 
45 VIII 4: Kouel, A3bIKa 2,6 0,90 Dis |) Lr Net) lees Gis, 
q y) 200 M oT KOHILa A3bIKa ‘Nats 0,90 4,66 | 0,90; 450 | 500 
ji 
13% 14195 


Kak BuyHO u3 Ta6l. 1, cofepxKaHHe MeJIKO3eMa B JIeMHHKe KOJIeOeTCA O 
374 no 673 r Ha | mM? abya. HanOombuiee cosepmKanve MeJIKO3CMa OTMEYACTCA B TE-F 
je sieqtuuka Mypkap, HaHmMeHbuee — B OOpasue, B3ATOM B (UPHOBOH OGAaCTHE 
nequuka TOxkHbIi. 

Ec 500 r npHHATb 3a CpefHIOIO BeIMYMHY COfepxkaHHA MewKO3ema B | M4 
Jblla meqHuKa FOxubI, TO B IeJIOM B ero JIEHHKOBOH Macce OObeMOM 75 MJIH My 
(naomjanb 1,5 KM? 1 cpeqHasd MouHOcTb 50 M) coxepxxuTca MpumMepHo 37500 TF | 


MeJIKO3EMa. 


HocTH seqHuKa IOxKHbI CTaMBaeT B CpeHeM OKOJIO 4 CM C/ION JIba, YTO Tip 04} 
imamqu seqHuKa 1,5 xm? coctapaset 60 000 m? aba. CnemoBaTesIbHO, M3 JIeqHHKO-} 
BOH TOU COpacbiBaeTcs B CyTKH 30 T MemKO3eMa, 4TO CocTaBIAeT 28% OGb-] 
ema TBepyoro cToKa p. Kuna, OepyueH Hauaso u3 rpota seqHuKa IOxKubI. | 

Menko3eM, BbIMapeHHbI H3 TOMUIH JeqHuKa IOxKHBI, a TaKKe B3ATHI C BHI-f 
BeTPCHHOM TMOBePpXHOCTH CKaJIbHbIX BbICTYNOB aJibiucKoro Mosca BoroccKoro fy 
xpe6Ta HW C MOBepXHOCTH CHE2KHUKOB UH JIeqHUKA, Obl MOABeprHyT MeXaHHyecKO- fi 
My aHaslH3y MeTOJOM TMMeTKH Cc OOpaOoTKOH OOpasuoB mo cnocoby H. A. Ka-§ 
unucKoro (Ta6. 2). 1 


Taormina 


MexaHH¥eCKHH COCTaB MeuJIKO3eMa 


Copepxanne yYacTHI, B BECOBLIX NPOWeHTax K aOcom1oTHO cyxou HasecKe 


cymMma dpakuyit 
s = = 
S z= = z o 
Mecto B38ATHA OOpasiia S 19 e 1 =) S 
= = = = me z 
19 7 Ss Ss 7 _ <0,01 Mm | >0,01 mm 
N | S 
S | 1s = 
T al é = S i; 
| = Ss S Ss S Vv 
IIpoqykTbi BbIBeTpHBAaHHA 
CKaJIbHBIX BbICTYNOB, 
a6c. Bric. 3200 m Sto) 2 i 8,9 0,8 ARS gs! 13,4 86,6 


Menkosem, BbITapeHABI Cc 
TOBePXHOCTHOTO CIO 
CHEMKHHKOB, a6c. BBIC. 
3200 m Ae Oona ens 0,3 4,8 iy) 9,0 91,0 

MenkosemM, B3ATHIH C TO- 
BepXHocTH JeqnHKa IOx- 
Hb, aGc. BEIc. 3100 m | 46,3 | 34,5 | 15,2 ora Bhi 2,0 THA 93,0 

Menko3em, BbInapeHHBIi H3 
TOMI JequuKka [OxuHbI, 
KOHEL A3bIKa, a6c. BBIC. 
3000 m Pete al Pany am eyo) 2,0 2,6 De 6,8 93,2 

Menkosem, BbIMapeHHbIl 43 
TOMMY JeqHuKa JOxumubIi, 
B 200 mM spe KoHIA 
sisbika, a6c. Bbic. 83050m} 1,4 | 67,3 | 20,7 2,6 Bye) 2,8 10,6 89,4 


Kak BHHO W3 TaOJ. 2, MeJIKO3eM, BbIMapeHHbIi W3 TOMUIM etHHKa, HMeeT — 
TIOBBIMNeHHOe COsepxKaHHve Ppakuui MemKoro necKa (0,25—O,05 mm) no cpaBuHe- 
HHIO C M@JIKOSE€MOM, B3ATBIM C ILOBEPXHOCTeH CKaJIbHbIX BbICTYIOB, CHEXKHHKOB HU 
JeqHuKkoB. []peoOsafanne dpakunli MeKOrO MecKa, MO-BUJMMOMY, CBA3AHO C 
PpaspyilieHHem B Tove JeqHuKa Oosee KPyNHbIX MHHEPaJIbHbIX 3epeH (ppakuni 
1—0,25 mm u Govee). M3meneHua Mexannyeckoro cocTaBa B Mpesleax MblwIeBa- 
TOH HM WIMCTOH Ppakiunii HesHauMTeJbHBI. 

Muxkpockorueckoe ucceqoBaHHe MeKO3eMa JICQHHUKOBOH Tos mMoKa3sa- 
JIO, UTO TECUHHKH HMeIOT CNaOOOKpyrvly1o Popmy. Ha noBepXHOCTH 3epeH BUAHEI | 
HeACHbIe TOHKHE LWITPUXH. 

TBepgpie YacTulbl AHamMetpom 1—10 mm B ocHOBHOM IipeAcTaBJIeHbl yrJioBa- 
TBIMH OOOMKAMM aCHAHBIX CyaHIeB, pelKO ca6ooKaTaHHEIX. 
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| B aaOopatopHbix yclOBHAX ObIIH WCCeqOBaHbl THAPOXHMHMYeCKHe CBOMCTBA 
tnbqa sweqHuka lOxupli. B wesoM B BeCbMa IIpeCHbIX BOMax JIeHUKa, OLHAaKO, 
M/3amMeTHO SABHOe MpeoOlayaHue ru~poKapOonaTHoro HoHa HCOs?- u Hatpua 
ce kamuem. Peakuua — cnadomenouHad oO HeliTpabHoN. 


Ta6Oauna 3 


Cojlepxanue H BbIHOC XHMHYECKHX ZJIEMeHTOB H3 JI€HHKOBOM TOL mequuka lOxupili 


\*]. Conepxanue | CoxepxanHue 
ii j B JI€@QHHUKOB., Macce BOE B JICMHHKOB. Macce Bumoe 
Dh Sa Cys 3a CyT- 
rua | Ke rua KH, T 
; r/a 1 um? T r/a 4 m3 zi 
JIbjia } iba 
y | 
‘| HatpuitcKanuem| 0,011} ©.9 | 742,5| 0,60 | Puzpoxap6onatsr {0,030 | 27,0 |1925,0) 1,62 
‘Cyambcatpt 0,004} 3,6 | 270,0) 0,19 || Kanpunit O00Stie2n 4 1) 192,008 t6 
5,4 .| 405,0} 0,32 || Marnuit 0,010 | 9,0 | 675,0) 0,54 


_Xsopuypt 0,006 

\ { 

; ‘ 

' Kak BHHO 43 TaOs. 3, KOJIHYCCTBO PaCTBOPHMBbIX COseH B JI@MHHKAX JlOCTH- 

TaeT 3HAYHTeCJIDHBIX BeEJIMYHH, H, MO-BHJHMOMY, OHH aKTHBHO YUaCTBYIOT B Feo- 
JIOTHYeCCKOM KPyrOBOpoTe BelllecTB WH B BOMHO-COuIeBOM OaslaHce CYyLIM. 


YmpaBlenve TrHypomerclyxObl Tlocrynuso 
A3ep6CCP 3 XII 1960 


\ HWMTHPOBAHHAA JIMTEPATYPA 
LA. Y. Bertrextun, Kypc muuepanoruu, M,, 1956, 
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Jloxnxagan AkafwemMun nayKx CCCP 
1961. Tom 137, Ne 5 


TET POTPA®HAY 


y. TF. WHCTAHOB 


O COCTABE TJIMHHCTOTO MATEPHAJIA 
MNAJIEOTEHOBbIX ONOK CPEAHErO NOBOJDKbA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 6 XII 1960) 


Cpeau MameoreHoBbIx OTJO#KeHUH CpeqHero IloBouKbxA ONOKU HMeIOT INMpo- 
Koe pasBuTHe. B croxKeHHM HMMKHeM YaCTH paspesa (HH2KHECHISpaHCKOM CBUTHI) 
HM IIPpHHaVIexKUT Beyulee MeCTO, MOI[HOCTb Hx JocTuraeT 60—80 mM u Oovee. | 

STo jmerkve TOHKOMOPHCTHIe KPeMHHCTHIe MOpOAbl, XapakTepusyroulMeca 
NOBOJIbHO IHMPOKHM JMana30HOM MopdosiorHueckux ocoOeHHocTeH. Cpequ Hux 
MOXKHO BbIJeJIMTb OMOKH Cepble H TEMHO-Cepble, C 3CMJIHCTHIM HM MOJypaKOBHCTHIM | 
Y3JIOMOM (HOPMAJIbHBIe€); OMOKH TeEMHO-Cepble H YepHble, OKPeMHeJIbIe, C PAKOBH- | 
CTbIM H3JIOMOM (HanOoulee KpelKuHe); OMOKH CBeTJIbIC, OT MOUTH GOeJIbIX JO CBeTJIO- 
CepbIX, XKCJITbIX TOHOB, MATKHe, C 3eMJIHCTbIM H30MOM. IlocmeqHHe O6pa30Ba- 
JIHCb 3a CUeT BbIBETPHBaHHA ONOK AByX MepBbIxX pa3HoBHAHocTeH. IIpu 9Tom mpo- 
UCXOMHO OKHCI€HHe OPraHHuecKoro MaTepHasla UM YaCTHUHBIM BLIHOC AMOpdHOTO 
KpemuHesema. 

CnoxKeHbI ONOKH (He CUHTad TpHMeCH MecuaHO-asIeBpHTOBOrO MaTepHaiia) 
JBYMA OCHOBHLIMM KOMIMOHEHTAMH — OMaJIOBbIM KPe€MHeE3€MOM HM IJIMHHCTBIM 
MaTepHasiom. IlepBpii u3 Hux OOLIMHO Mpeo6magaeT B Nopoze. IIpeycTtaBneH On 
PeHTreHOaMOpHHIM onaJIOM H &-KpHcTOOamuTom ('). TlocneqHuw mpucyTcTByeT 
B KowHuecTBe 25—30%, B rMWHHCTLIX pa3HOCTAX (B TOM UMCJIe B OMOKAaX BbIBeT- 
pesbIx); Coqep2xaHve ero JocTuraeT 50% u Gomee. YBemuueHHe TIMHUCTOTO Ma- 
TepHaJla B TOJMe HHKHECHISPAaHCKHX OTJOKeHHH B WeNOM MPOHCXOAUT B 10TO- 
BOCTOUHOM HalipaBJIeHHH, OMOKH NepexosAT 3fecb B pAe cyuaeB, NO CymlecTBy, 
B IIMHbI Kpemuuctpie (MuxalisioBcK, Hopoy3eHck H Ap.). 

CBolicTBa OOK (aKTHBHOCTb, aCOpOUHOHHad CNOCOOHOCTb HU T. I.) ompene- 
JIAIOTCA, B OCHOBHOM, COCTaBOM H KOJIMYeCTBOM OMaOBoro KpemMHesema. [13zBe- 
CTHYIO POJIb TIPH 9TOM HeECOMHEHHO HrpaeT H PIHHHCTaA COcTaBJAIONaA. 
Tlostomy pu KayecTBeHHOl OlleHKe ONOK (YTO HYXKHO H Mp onpelenenuu re- 
Hesuca HX) HapAy C XapakTepHcCTHKOH KpeMHeseMa HeOOXOJMMO 3HAaTb COCTAB 
rIMHUCTOrO MaTepvawa. 

Hwxe MpHBOAATCA pesyJIbTaTbI UCCIeLOBAHHA MMHepasbHOro CocTaBa TvIv- 
HHCTHIX (PPakIMi, BbIeJICHHBIX M3 PasJIM4GHbIX THMOB OOK CpesHero TloBomm«Kba. 
[Ipu usyyeHun BelecTBeHHOrO CocTaBa, Hapsy C OObIMHEIMM MeTOJaMu Hccue- 
AOBAHHU, ObIIM MCMO/b3SOBaHbI AHHbIC PCHTTEHOCTPYKTYPHbIX, TEePMHYCCKUX H 
SJIEKTPOHHOMUKPOCKONHYeCKUX aHaH30B. BresweHHe riMHUCTHIX (paki npo- 
H3BOJMJIOCb Tocyle pacTBopenua onoK B 10% NaOH (yjanenusa cBo6oxHoro 
SiO2). 

IIpenenbt KoneOannit coflepxaHUA OTJebHBIX KOMMOHEHTOB TsIMHUCTBIX 
pakuwi (B MpolewTax Ha CyXy!o MaCCy), BHIeeHHEIX H3 Ppa3MYHBIX OMOK, 
culenyroure: SiO2 43,42—58,47; AlzOs 13,82—26,52; Fe2O3 5,09—9,29; CaO 
0,37—4,60; MgO 2,68—4,76; K2O 1,77—4,06; Na2O 0,82—2,16; n. n. nm. 6,14— 
15,32. Stu aHHble MOrYT LaTb MUI HeKOTOpoe lipeqcTaBsleHHe O MHHepaJIbHOM 
CocTaBe TIMHMCTHIX PpakiMi. YcTaHOBJIeHHbIe Npesesbl CosepxaHuA rIMHO3e- 
ma (13,8—26,5%) ormeuatorca OObMHO y TMH MOHTMOPHJIOHMTOBOrO (HH3IIHe 
sHaveHuA) M rukpocmog_uctToro Tuna. CpaBHUTeJIbHO BEICOKOe lipucyTcTBue wle- 
Joven, ocodeHHO K2O, MoxeT CBHJeTeMbCTBOBATh O THAPOCMIOAUCTOM CocTaBe. 
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Puc. 1. DiekTpoHHOMUKpOCKonHYeCKHe CHHMKY TJIMHHCTHIX 
MHHepaJloB taleoreHoBbix omok. 11500 X. / — Kupatp, 
o6paser Ne 1, rugpocmona; 2 — 6, Jlonyxosxa, Ne 5, ruz- 
pocmioqa; 3—Hosoysencx, Ne 9, montmMopuauonutT; 4— 
)Kemkospka, No 4, KaONMHUT C ruypocmojon 


3mecTe C Tem, pa, OOpasnos (B. Jlonyxosxa, Touosuuo u Ap.) xapaktepusyetca 
)THOCHTEIbHO Ooslee BbICOKUM CosepxKanuem MgO u CaO mpu mpeobsaqannu 
1epBoro. IlopbiieHHoe mpucyTcTBHe TiMHO3eMa M Ieno0uel OOBTHHO Gomee xa- 
JAKTEPHO JIA TAHHHCTHIX (paki, BbIeeCHHLIX H3 OMOK CBETJIbIX, BbIBeTpPe- 
IbIX. 

Uccnefopanve lokasatesei MpesOMeHHA TIMHMCTEIX MHHepaJOoB npoHs- 
300MI0Cb pH yBeruyeHuu 1000—1400 x. Tlockonbky maupie pasmepbi u3y- 
IA€MBIX 3€PeCH SATPYAHAMM ONpesemeHve WU TOUHbIX ONTHYCCKHX KOHCTAHT, BbIAB- 
IANHCb JIMIIb KpaiHve 3HayeHUA MoKasaTeeli MpeoMAeHHA py MmuHepa- 
10B. YCTaHOBJIeHO, YTO OCHOBHBIM KOMMOHEHTOM IJIMHUCTHIX (paki ABIAIOTCA 
ruypocmogn. IlokasaTenm npesOMIeHHA UX JieKaT, B OJHUX C1y4¥aAX, B MHTep- 
game 1,55—1,56, B apyrux — go 1,58. B mpenenax 5—10%, unorga u Gomee 
(Kp. Cocoa — yo 40%, Kongapau — no 20—30%), mpucyTeTByeT rayKOHHT. 
B omoKax CepbiX, “HOPMAJIbHBIX» H PIMHHCTHIX OTMe¥AIOTCH HeEpelKO EMHMUHEIE 
3epHa C MOKasaTeJIeM IIPeJIOMJeCHHA, COOTBETCTBYIOULHM MOHTMOPHJVIOHHUTY; 
HekoToppie OOpasul (BocKpecencKoe, Hopoy3enck) xapakTepH3yl0TCA MOBbIILNeH- 
HBIM ero COfepxKaHHem (Jo 20—25%). Mnorga, mpeumyilecTBeHHO B ONOKax CBeT- 
LIX, BLIBETPeJIBIX, YCTAHABIMBaeTCA MPHCyTCTBHe MacTHHYAaTHIX, Golee Kpyn- 
HbIX, EM OCHOBHAA Macca, 3epeH C NOKAa3aTeJIeM IIpeJIOMJIeEHHA B Ipefemax 1,56— 
1,57, ABMSAIOULUxXCca, BO3MOXKHO, KaoHHUTOM. JIo 10% (HepeqKo Ooubmie) Ha- 
OmoqaioTcA 3epHa KBaplla, KOHUeHTPHpylouiueca oOOn4HO Bo dpakuun 0,01— 
0,005 mm, 4 coxpaHMBIIHeca OT pacCTBOPeHHA OCTATKU CTBOPOK JMaTOMeli. 

QNeCKTPOHHOMHKPOCKOMMYeCKHe HCCeELOBAHHA TMOATBepxKalOT, YTO OCHOB- 
HbIM KOMMOHEHTOM IIMHHCTHIX PpakUWH ONOK ABJIAIOTCA ruypocsoyb (puc. 1). 
[1B ofHUX CyUAaAX 3TO ACHO BbIPaKeHHble JOBOJIbHO KpynuHble (Zo 0,005—0,01 mm) 
‘WlaCTHHYATbIe 3epHa C Pe3KHMH OYePTAHHAMH, B Apyrux — GOonee MeaKue (ZO 
] mp) ueuryiku, HHOra co ca60 pa3sMbITbIMH OYepTaHHAMH. B HeKOTOpBIX O6- 
‘pasuax (BocKkpecencKoe, Hopoy3eHck) OTMe¥aeTCA TakxKe 3HAYHTeIbHOe MIpH- 
‘CyTCTBHe 3epeH MOHTMOPHJJIOHUTAa, OOLIYHO HEMpoOspayHbIx, C PacIJIbIBYaTbIMH 
ouepTaHuamu. BctpeualioTca yAJIMHeHHbIe, ca60 Mpospaunble yeuyHKM H arpe- 
raTbl riayKoHuta (Kp. Coca u gp.). B Budy mpumecu HaOsuofaloTca Helpospay- 
HbIe, C pe3KHMHU OYePTAHHAMH H3OMETPHYHbIe 3epHa KBapila. B onoKax CBeTVIbIX, 
BLIBETPeEJIbIX BCTPeualoTCA B BUe EAMHHYHBIX 3epeH OOIYHO MWIOXO OKPHCTaIIA- 
3OBaHHbIe HeMpospauHble JIMCTOUKH KaOJIMHUTA. 


; Ta6Oauna 1* 


<A a os _ a = 
2 z z 2 ie. 
: : : ae ; eo 
pe a ce Mb ees gs 28 
5 3 
J d d d or d d d i 
Cee. | |. xX MO NO a en a a 
4 3 eR ect) 2 1,810 
2 4 |10,1 8 9487) 2pr 40,2 1a 2 (PGI ES) || | 15103 
3 29) 02 3 4,839 | 3 4,97 14] 6m |1,648 | 6p |(1,637)) 2 1,652 
eK ADE a 45- | 5 4,427 | 10 4,44 15 4 1,530 
5 2p |(3,618)| 4 3,67 |16| 8p |1,498 | 8 1,492} 9p | 1,495 
Oy @4)3,39 | 7 3,286 | 6 aas | le 1p (1,415) 
7 2° | 2,849] 4p (2,801); 2 2,83 18] 2 4,377 a 
ren 1One2s558| 10. | 2,547) 9 2,57 49 ip ; 1,359] 2 4,373 
9 2 | 2,386) Sp | 2,344] 3p Zoo 20 1p | 1,333 
A0 3 2,076 Dt ow Wesoee | ep seid 
wit 8 11,977| 2p {(4,201)) 4p | 1,996/22) 3. (4,291 | 3p | 1,238 
| 


* Sranonp B3aTpl no HM. B. VMoranceu. 
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Peutrenorpaduyeckve HCCJIeQOBaHUA Tak2Ke CBUJETEMbCTBYIOT O TOM, 4 
OCHOBHBIM KOMIMOHEHTOM TVIMHUCTHIX pakuMh Bcex OOPasOB ABJIAeTCA THR 
pocmoa (HauGolee xapakTepHble PeHTTeHOrpaMMb! TIpHBexeHb! B Tabs. | 
Timarnoctuyeckoli jit Hee ABIAeTCH muHuA c d~ 10,0 xX. IIpu cpremng 
OOpasioB, HaCbINeHHbIX STHJICH-TIMKOJIeM, CMeIeCHMA 9TOH JIMHHM B CTOPOH 
OONbINMX MEXKMJOCKOCTHBIX paccTOAHH He HaGmoOfaeTcH. B HeKOTOPHIX OOpasyi 
wax (Bockpecenckoe, Hopoy3enck) riMHUcTad COCTaBIAIOMaA HapAly C Tupo 
cmoqol cosepxKUT MOHTMOpHoHHT. Ha mpucyTcTBHe ero yKa3biBaeT JIMHMA 
d = 14,8—14,4 xX. Ilocne nacbimenua 9TH 
JIGH-PIMKOJICEM TIIpOWCXOAMT CMeleHHe 3TOIE 
JIMHHM B OGacTb 17 KX. B OoubUIMHCTBe. OOM 
[pagers OTMeuaeTCH IIpHCyTCTBHe rpyOosucnep! 
‘cHoro KBapua (HHH NoNo 5, 6, 12, 15, 17 
18 u gp.). 4 

Anau3 HaHOoujlee XapakTepHbIX TepMH Hi 
YeCKHX KPHBbIX TJIMHVCTHIX PpakUHH PasHbi Np 
ONOK CEMJleTesbcTByeT O CYLeCTBOBAHHH 
pa3iMuMi B cocTaBe HX TJHHMCTOH 4acTH. 
Hameyaetch TpH THMa KPUMBbIX (puc. 2). 

eppuawt tun kpusy x’ (IV—VIID® 

110"\ 65 ida HaOslofaeTcsh y OMOK CepblX H TeEMHO-CepbixX,i 
5 My S2ON600 + gag 965 B TOM UHCI€ OKPeMHEJbIX H TAMHHCTBIX.| 
ie Ake ee KpHBble XapakTepH3yloTCH XOpolwo BbIpa-§ 
mW Zoo ltee 600 900 2KCHHBIM SHJOTepMHYeCKHM 9¢dekTOM TIpH} 
115—170° (y HekoTopbIx ocOpa3ioB BoH- 
HbIM, C JOMOJIHHTeJbHOH CTYMNe€HBKOH B UH- 
TepBayie 220—240°), scHo BbIpaxKeHHbIM ap-| 
(peKTOM JlerufpaTaluH C© MaKCHMyMOM OT] 
580 no 650° uw wHOorgqa c OueHb cadbim| 
JONOJIHHTeIbHBIM TMKOM TipH 680—700°, 
TpeTbHM sddektom pH 860—900° nu 9K30- 
TePMHYeCKUM —C MaKCHMyMaMH pH 950—_— 
965°. 
£3 Kpupbie HarpeBaHua Ooslee XapaKTepHbI 
WIA ruypocmol. Hamuune y paga oOpa3sios | 
JONOMHUTEILHOH OCTAHOBKH TepBOrO 3HIO- | 
TepmuyecKoro sddekta u c1a60 BbIPAaxKeHHO- 
rO BTOporo THKa sekTa WerupaTawuun Mo- 
KeT ObITh OOBACHEHO TIPHcyTCTBHe MOHTMO- 
Puc, 2, JLudiepenunarpubie kpuppie PHIIOHHTA. PentreHorpaduyecKuMy UH OMTH- 
HarpeBaHuA TAIMHHCTHIX  gpakuwH UWECKAMHM HCCJIETOBAaHHAMH B HeEKOTOPHIX 06- 
maeoreHopbix onoK, /— Kongapay, pa3ilax yCTaHaBIMBaeTCA JOBOJIbHO 3HauH- 


I 


= 


210 
500 680 870360 
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agro ike ‘ = g anrOn et, a 5; Tenbice ero cogepxKanue (10 20—25%). 
Kp. Cocua, Ne 4; V—IJIaxosxa, Ne 6; BrOpon Pun 7k puBpyx (1—I} 
V/— Hesoysenck (ckp. No1), Ne 23;  OTMe4aeTCH y OOK CepbIX, «HOPMAJIBHEIX». 
Ae = ae ea Ne My VIII—  XapakTepu3yercsa OH pe3KO BLIPaxKeHHBIM Iep - 
ectpeHku, Ne 9; — Iloxposxa, 
RE Bl ok Bee microbe se ee Ere oe 3cbcdekToM B MHTePBa- 
FES oikdena, Ne qe —175°, xopouio BbIpaxkeHHBIM JBOl- 


HbIM SHKOMeTpHyecKHUM 90deKTOM C MaKCH- 

MYMaMH TIpu 590—605 u 675—695°, TpeTbum 
9HoTepMuYecKHM sdexTom upu 860—900° u aK30Tepmuyeckum — mpu 955— 
970°. Kpuppie Malo XapakTepHBI JIA THAPOCsOL, OHM UMeIOT GosbIIee CXOACTBO 
C KPHBbIMH HarpeBaHix MOHTMOPHJJIOHHTa. OnTHuecKumH uw peHTrenorpadH- 
YECKHMH HCCJIeAOBaHHAMM OMpeesAeTCA, YTO CCHOBHLIM MHHeEpasIOM B 9TUX OO- 
paslax ABIAeTCA rHApocuoga. MOHTMOpMWIOHUT OOHapyxXHBaeTCA B BUe He- 
OOJIBIIOH MpHMeCH, H JIMINb B OOpasue u3 B. JlomyxoBKu coyepxanne ero ycra- 
HapsuBaetcA No 10—15%. Sta, cpaBHUTeIbHO HeOoNbIIAaA, NpUMecb BPA JM 
MOrJla OKA3aTb CYULCCTBEHHOE BIMAHMe Ha Pe3KOe H3MeHeHHe XapakTepa KPUBbIX 
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( HarpeBaHHA OCHOBHOrO KOMIIOHeEHTa — PUAPOCJIFOABI. MoxeT O6bITb B JLAHHOM 


cyyae B 3HaYHTeCJIBHOM KOJIHMYeCTBe MNPUCYTCTBYIOT HeOOBIUHbIe PHAPOC JO! , 


} THAPOCOAbI CO CMeIMaHHbIMH CJIOAMH MOHTMOpHIOHUNTa. B pa6otax P. E. 


Tpuma, M. ®. Buxynosot u ap. ?~*) ormeyaetcs, 4To rIMHUCTHIeE MUHepasnt 
B lipolecce 1peoOpas0BaHuA MOryT HMeETb Yepes CTARHM CMEWMAHHO-CJIOMCTEIX MH- 
HepaJloB pasiMuHble MepexofE! (oco6eHHO Me@xKAY MOHTMOPHJIVJIOHHTaMH HM rHy- 
pocmogamu). Kpuppie HarpeBaHus TaKMX CMEeIIaHHO-CJIOMCTBIX MHHepaJiOB He- 
CyT B ceOe 4epTEI O6ONX KOMNOHEHTOB. 

TpetuH tun kpuBuyx (IX—XI) serpeyaetca y onok cBeTaEIX, 
BpiBeTpesbix. [IpumMegaTebHbIMH ABJIAIOTCA peskHe SHLOTepMuyecKue 2>ppeKThI 
‘(ocoGeHHo B HHTepBane 530—640°) H OObIMHO Ooulee OTUeTIMBHI, YeEM B Mpellni- 
AywWux oOpasyax, 9Xk30TepmuyeckHH sddpekT mpu 940—970°. TlocmeqHee mower 
ObITh CBAZAHO C HaJIMYHeM B HEKOTOPHIX OOpPa3ilax MOMMMO OCHOBHOrO KOMIOHEH- 
‘Ta — rHpocoybl TakxKe HeOOJbWON MpHMecH KaOJIMHUTa. OQeKTPOHHOMH- 


: “KpOCkKOMNMYeCKHMH HCCJIEOBAHHAMU B JTHX OMOKAX YCTaHaBJIMBalOTCA eTHHHU- 


‘HbIe 3epHa KaOJIMHHTa, XHMHYECKHE aHaJH3bI MOKA3bIBalOT B pAye CyuaeB M0- 
ence mpucytctBve AleOs (26,4%, KuBatb, o6paser Ne 1). 

- Takum oOpa3om, JaHHble TepMH4ECKHX AHaJIH30B TakKXKEe MONMTBEP*KaloT, ATO 
“OCHOBHBIM KOMIOHEHTOM TVIMHHCTOM “YaCTH OMOK ABJIAIOTCA TuApocmoAH. B oT- 
“eNbHEIX oOpa3silaxX B 3HAYHTeIbHOM KOJIMYeECTBe MIpHcyTCTByeT MOHTMOPHJIJIO- 


HHT, B OMWOKaX BBIBeETPeJIbIX — HHOTa HeGOouIbIIaA IIpHMecb KdaOJIMHHTAa. 


Crenyet OTMCTHTb, YTO CYUIECTBeEHHOe TPHCyTCTBHE MOHTMOPHJVJIOHHTa OT- 
mMewaeTcH OObINHO y OUOK Cepbix, «“HOPMaJIBHbIX» H TJIMHHCTbIX, MeHee JPyrux 


_MOZBeprHyTbIX IpoleccaM BTOPHYHbIX H3MeHeHHM, a TIpHMecb KaoJIMHUTa — 
B OMOKaX CBETJIBIX, BEIBeTPesIbIX. BUHMO, B TlepBOHAaYaJIbHOM OCcay{ke HapAy 
¢ TH{pocMOUCTLIMM MMHEpalaMU B 3HaYHTebHOM KOJIMYeCTBe MpHCyTCTBOBa 
WM MOHTMOpHJIIOHUT. B JambHeHIeM, B Mpolecce mpeoOpas0BaHusA ocaKa, Mpo- 


M3010 H3MeHeHHe MoceHero (HHOra YaCcTHUHOe) B ruApocsmopLy, c oOpaso0Ba- 
HHEM B OTJICJIbHEIX CJIYYaAX MPOMEKYTOUHBIX CMeLIAHHO-CJIOHCTEIX MHHeEpasIOB — 
THApocsuo, CO CMeLIaHHBIMH CJIOAMM MOHTMOpHoHUtTa. ITpomecchl BLIBeTPHBa- 
HUA ONOK HasIOKUIH CBOH OTMeYaTOK Ha COCTaB IJIMHMCTOM YacTH — TIpMBeJH 
K YaCTHYHOH KaOJIMHM3allMH THpocuio]. | 
ABTop BbipawkaeT lpu3HaTembHocTb B. K. Amextosoit, B. B. Buacosy, 
B. K. Tommauyesoi u B. C. BepxyHosy, BbINOJIHHBIIMM, XMMHMUeCKNHe, peHtTre- 


_ HOCTPyYKTYPHbIe, TepMHYeCKHe H 3JIEKTPOHHOMHKPOCKONMYeCKHe AHAaJIH3EI. 


TeosoruuecKuli HHCTHTYT Tlocrynuao 
Kasauckoro duainuata AkafemHH Hayk CCCP 25 LX 1960 


UMTHPOBAHHAA JIMTEPATYPA 


Peo a cost yD, Wi neran os Ww ap., JIAH, 128) Ne “6 (1959), 2M. ©, 
Buxkyaosa, B c6op. Joka, na MexyaynapogH, copeut, no riunam B Bptoccese B 1958 r., 
Msy. AH CCCP, 1959, *° PE. T pum, P. ®, Bpegau, IT. Bpayu, B cOopn. Pent- 
TCHOBCKHe MeTOMbI OMpeseeHuaA muHepasos ruiun, VWI, 1955. *P, E, l pum, Munepano- 
rua rau, WI, 1956, 
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Jloxnaayn AkafemMun Hayk ccCP 
1961. Tom 137, Ne 5 


ILET POPAG@HA 


B. M. ®PH]JIAHA 


JIBA T1YTH ®OPMMPOBAHHA KOHKPEWMH, 
OBPA3YFOWINX JIATEPHTbI 


(ITpedcmaeaexno axademuxom H. B, Tropuxeim 2 XI 1960) 


B MHOPOUHCJICHHBIX ONMMCAHHAX JIATePHTOB H3 Pa3JIHYHbIX PpaHOHOB TpoMye- 
cKoro Tosca OTMe¥aeTCA PasHOOOpasHe UX CTPOeHHA, pasM4yNe PopM CJarato- 
IlMX HX KOHKpewui. ABTopom (*) BbieneHbI TPH (opMbI KOHKpel\ui, OOpasyro- 
Iux JaTepuTbr CepepHoro BbetHama — Mu30J1MTOBbIe (HH OOOOBHAHbIe), aJib- | 
BeOJIAPHble (ceTuaThle, AYEHCTHIC) MH MCeBJOKOHKPellHu, NpeslcTaBAroulMe CoOoK 
O6JIOMKH YCTOHYMBEIX MO OTHOUICHHIO K BbIBeTPHBaHHIO MHHepaJIOB, MOKPbITHIC | 
IJIGHKAMH OKHCJIOB 2Kee3a. 

Pa3sruuua (tbopM KOHKpelMi (a 3HauHT MU OOpasOBaHHbIX HMH JlaTepHTOB) 
CBA3AHbI C Pa3sJIMYHbIMH YCJIOBHAMH HX OOpa3s0BaHHA. Bo-nepBbIx, OHH 3aBMCAT 
OT XapakTepa TpolleccoB NepeHoca COeMMHeEHH 2Kese3a (HM, BO3MOXKHO, aJIIOMH- 
HHA), ABJIAIONLUXCA TaBHbIMA CPopMooOpa3yIOULNMH KOMMOHEHTAaMH JIaTepHTOB, 
KOTOpble HIM COCTOAT B 3HAUHTEJIBHOH CTeMeHH H3 OKHCJIOB 2%eNesa, WIM WeMeH- 
THPylOTCA HMM, IipeBpalllaicb, TAKUM OOPa30M, U3 PbIXJOM TOMA OcayqouHoN 
NOpoAb (HIM MOYBEHHOTO TOPH3OHTA) B MVOTHDI MaTepuT. XapakTep mpoLec- 
COB MepeHOca 3aBUCHT OT TOM POPMBI, B KOTOPOM NepeHOCATCA 9TH COeAMHEHHA — 
UCTHHHbI€e PaCTBOPbI ABYX- HJIM TpeXBaJICHTHOTO 2Kese3sa, KOJJIOMAHbIe pac- 
TBOPbI, KOMIMJICKCHbI€E COeIMHeEHHA C OpraHvuecKHMH JIM HeOpraHHuecKHMH 
BeINeCTBAMH HM T. J.; OH TAK2Ke 3aBHCHT HU OT (POPM MOYBeHHOM (MIM TpyHTOBONM) 
Bari, B COCTaBe KOTOPOH NlepeHOCATCA 9TH BelllecTBa (rpaBHTallMOHHaA, Kalvs- | 
JApHad WIM WwleHouHaA Bola). 

Bo-BTopbix, (POpMa KOHKPellWi 3aBHCHT OT XapakTepa IIpolleccoB Mepexoga — 
CoeqHHeHHH xKee3a (HM, BO3MO%KHO, AJIIOMHMHHA) H3 paCTBOPeHHOrO COCTOAHHA 
B TBepoe (yBeHYeHHe KOHIEHTPallHH pacTBopa BCJeACTBHe BbICbIXaHHA, T0- 
HWKeHHe TeMlepaTypbl pacTBOpa, H3MeHeEHHe PeaKILHH Cpefbl, HSMeHeEHHE OKHC- 
JIMTEJIbHO-BOCCTAHOBH1eibHOrO NOTeHIMasa UT. JL.). 

CBeqeHHA O COCTaBe KOHKPelHii H BMElI[aIOlMX UX TOPH3OHTOB MOYB M03BO- 
JIAIOT BbIACHHTb HEKOTOPbIe CTOPOHbI MpoweccoB opMHpoBaHHA JaTepHTOB. 
Dbl H3y4yeH CocTaB AByX KOHKpeunit; 1) nMs0nuTOBaAd KOHKpellua Cc ryOMHbI 
30—40 cm M3 paspe3a JaTepHTHOH MOUBHI, pasBUTOH Ha OTMOKeHHAX ApeBueli 
Teppacbl YeTBeEPTHYHOrO Bospacta (IpoBuHiHA on-Taii); 2) anbBeomspHaad KOH- 
Kpelna c rryOunbr 30—40 cm M3 paspe3a aTepHTHO! NOUBHI, pasBUTOM B HYK- 
HeH YaCTH CKJIOHA XOJIMa, CJIOXeHHOFO JoMaeosolickKuMH rHelicamu (MpoBHH- 
mua Wy-Txo). 

Kpome cocTaBa KoHKpellMii ONpeyemAJICA MU COCTaB BMeILalOWlHX HX TOpH30H- 
TOB. B sTux yeTEIpex OOpasilaxX MOMHMO BanoBoro cocTaBa ObINO OMnpeeseHo 
TAKKE CofepKaHHe BelleCTB, He€PaCTBOPUMbIX B CMeCH KOHILCHTPHPOBaHHbIX 
H2SO4, HCl u HNOs (no metogy, onucannomy A. A. Poze ()). Ho pasnocTn 
ONPeeIMJOCh COepKaHve BeUleCTB, paCTBOPHMBIX B yKa3aHHOM cmecu. Pesyab- 
TaTbl STHX OlpeeeCHHH MpUBeeHb! B Tab. 1. 

Kak KOHKpelluu, Tak MH BMelalouNe UX FOPH3OHTbI OKAa3bIBaIOTCHA OUeHb Gell- 
HBIMH BC€MH SJIEMCHTAMM 3a HCKJIO“UCHHEM KPeCMHUA, aJIOMHHUSA, *Kele3a U TH- 
TaHa, YTO ABJIACTCH THMHYHBIM WIA MpOLyKTOB MaTepHTHOTO BbIBeETPHBaHHA. 
Oco6enHo oveBHAHBIM OyyeT naTepuTHEtit XapakTep IIPOJyKTOB BbIBeTPpHBaHHA, 
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pu yueTe cofepxKaHHA KBaplla B KOHKPelMAX H BMELalOUlHX TOpH30HTAaX. 
pakIlusA, HepacTBOpHMaA B CMeCH TpeX KUHCJIOT, NOYUTH Halleso CocTOHT H3 
apia. Ec Mb Oyfem paccMaTpHBaTb CocTaB pakuun, _PacTBOpHMoit B STOH 
MeCH, T. €. OeCKBaplleBy!O 4YaCTb OOPasila, TO MaTepUTHbI XapakTep paccmat- 
MBaeMbIX MPOAYKTOB BbIABHTCHA elle Oolee OTYTIHBO. 
\ KoukpelWH xXapakTepH3yloTCA akKyMYJIAlHel »xKee3a H TMOHVW2KeCHHDIM CO- 
JepxKaHHeM KPeMHMA HM aJIOMHHMA MO CpaBHEHUIO C BMeILaIONUM TrOpH30HTOM. 
Takum oOpa3som, o6e KOHKpellHH ABJIAIOTCA 2KesesucTEIMH. Bmecte c Tem, cy4a 
to OTHOIMEHHIO KPeMHHA K aJIIOMHHUIO B OeCKBapleBOl YaCTH, B KOHKpelluAx, 
-/@ TakxKe B MOYBE, BMEIILalollleH MM3OJIMTOBbIE KOHKPellM, HMeCIOTCA H CBOGOLHbIE 
OKUCAbI aJIKOMMHHA. 
' Ilnmsonutosple KOHKpellHH CosepxKaT 3HaAYHTeEIbHO OObIUNee KOJIMUeCTBO 2Ke- 
me3a, 4M aJIbBeOJIAPHble, BMeCTe C TEM B HHX 3aMeTHO Me@HbIIe aJIIOMMHUA U 
ocoGeHHO KpemMHUA. OOpamlaer Ha ceOA BHHMAaHHe HHUYTORKHOe COsepxKaHHe B 
KOHKPellMAX MapraHlla, KOTOPbIi OObIYHO ABJIAeTCH CIYTHUKOM 2KeJe3sa, a TaK- 
€ HeKOTOpoe HakoOleHHe cepbl HU docdopa (no CPpaBHeHMIO C BMelLalouleH T0- 
oxoii. Jia yhoOcTBa CpaBHeHHA COCTaBa KOHKpellHli VW BMelIarOulUx rOpH3OHTOB 
> COCTaBOM UX (paKUM, paCTBOPHMBIX H HepacTBOPHMbIX B CMecH Tpex KMCJIOT, 
HaJIH3bl NOCeTHUX ObWIM MepeCuHTaHbl TaKHM OOpasom, 4To 3a 100% npuHH- 
| ite Beca (bpakWH (La Oosee TOUHOTO COMOCTaBJEHHA OCHOBaHHeM JA pac- 
6p. Opasocb He 100, a BeJHUHHEI CyMM, NOJy4YeHHbIe MPH BasIOBOM aHasH3e 


O6pa3ia B Wenom). Pe3syibTaTbI MepecueTOB NpHBefeHbI B Tabu. 2. 
_ CpapHenue cocTaBa (paki, He PaCTBOPAIOMIMXCA B CMeCH TPeX KHCJOT 
.(B KOHKpellHaAX HW BMelalOllHX HX MOYBeHHbIX FOPH30HTAX) NOKasaJo, 4TO Co- 
CTAB 9TUX (pakUul y MM3ONMTOBOM KOHKPelMH M BMelarollero ee TOpH30HTAa OT- 
“{eTIMBO pas/MYaeTCA, B TO BPeMA Kak Y aJIbBeOMAPHOIl KONKPeLMM MU BMeLaroLye- 
0 ee TOPH3OHTA OH BECbMa OJIH30K. STOT *akT, Hapsily C OTMECYCHHBIM BbILIe 3Ha- 
‘4uTebHO Ooslee BLICOKUM COJep2xKaHHeM 2Kee3a B MH3OJIMTOBOH KOHKPellHH 110 
‘CpaBHeHHIO C aJIbBeOJIAPHOH, WaeT OCHOBaHHe YTBepKaTb, 4YTO MH30JINTOBbIC 
“KOHKPellMu (opMupyroTcs Oe3 BKIOUCHHA B UX MaCCy CYLIeECTBEHHbIX KOJIMYeCTB 
“MHHepaJIOB BMellaloljux NOpoy, T. €. OHH OOpasyloTCA B OCHOBHOM 3a CueT 
BelleCTB, IPHHOCHMBIX MOUBeCHHbIMH PpaCTBOpaMH (HJM PpyHTOBbIMH BoaMy). 
_AmbBeoJApHble KOHKpelWuu, B KOTOPbIX HepaCTBOPHMbIM OcTaTOK, Mo cyulecT- 
' BY, TOKJeCTBeEH HepacTBOpHMOMYy OCTaTKY BMellatoljero ropH3onta, cbopmupy- 
10TCH B pe3yJIbTaTe MHOrO Mpollecca — Mpollecca WeMeHTAaIMM KOMMOHEHTOB, 
Claraioulux BMellaOulylo Mopofly, BelllecTBaMH, BbIMaalolulMMH M3 PacTBOPoOB. 
3 qaHHbix Tab. 2 BUHO, YTO HepacTBOpUMaA (ppakIHA NH3OIMTOBOH KOH- 
* KpellHH 3HauuTesbHO Ooraye KasIbUWeM MH HaTpHeM, 4eM HepacTBOopHMasd ppak- 
IMA BMeliaiollero ropH30HTa. OTcioya MOXKHO CilelaTb BbIBOA, YTO MM3OJIHTOBbIC 
KOHKpellHH BO3HHKJIM B YCJIOBHAX, KOra BMellaioulad HX Macca Opla Goraye 
KaJIbILMeM M HaTpHeM, T. e. Obluia MeHee BbIBETPeJIOH, YeM B HaCTOALIee BpeMA. 

BkKJNOWCHHbIC B KOHKPellHH HEBbIBETPeJIbIe MHHEpaJbl OKA3aJIMCb 3AKOHCepBH- 
POBaHHbIMH, B aJIbHeHINeM OHH He NOsBepraJicb BbIBeTPHBaHHIO, MexKJLy TeM 
KaK 3TH 2K€ MHHEPaJIbI, OCTABUIMeCA B COCTaBe MaCCbI BMelLalollero rOopHsoHTa, 
MpoLosKaH BbIBeETPHBATbCA, XOTH HM OUCHb MeJICHHO. 

AHaJIOrM4Hoe CpaBHeHHe, NPOBeeHHOe MIs aMbBEOMAPHbIX KOHKpelluit H 
BMellalolero HX TOPH30HTa He OOHAPyXKUJIO TaKOH PaSHULbl, CJleOBAaTeJIbHO, 
AJIbBeEOMAPHbIE KOHKPeELLHN CPOPMHUPOBaJIHCh y2xKe B TO BPeMA, KOPa BMelaloulas 
HX Macca JOCTHrsla COBPeMeHHOH, ryOoKOH CTayUuu BbIBeETpeJOCTH. 

MoxHo MpesnoioxuTb MU Apyrylo UpHunHy 9sTOrO pa3siMuHs — MM30JH- 
TOBbIG KOHKpelluH CPOpMUPyIOTCA pH KOaryJAWHH PaCTBOPOB OCHOBaHHAMH, 
a aJIbBeOJAPHble — Ip BbICbIXAHHH PaCTBOPOB. 


| Tlousenupt uucrutyt um. B. B. JfoKyyaepa Tlocrynuuio 
| AkajemHH Hayk CCCP 31 X 1960 
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2B M, ®©pugzaang, Coopn. Joxa. coperckux nouwosegzon kK VII Mexaynapozuomy KOH- 
rpeccy p CIMA, U3. AH CCCP, 1960. 
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Jloxaagn Akaflemun nayx CCCP 
1961. Tom 137, Ne 5 


JIATOJIOTH 


HW. E. JIECKEBHY u C. B. CABYUYK 


KAOJIMHUT B HA)KHEKAPBOHOBbIX YIJIAX 
3ANMAMHOFO JOHBACCA 


(ITpedcmaeaeno akademuxom H. M. Cmpaxoeu.m 6 XII 1960) 


[uMHucToe BelleCTBO B HCKOMaeMbIX yIIHX BCTpeyaeTCA JOBOJbHO 4aCTO.# 
Jia ryMycoBbix yrvieii OHO MOUTH BCerfla KaoJIMHUTOBOE (1,”), OObIHHO 0XO pac-f 
KPHCTaJIJIM30BaHHOe, Pe@XKe KAOJIHHHT-BEPMUKYJIMTOBOrO CTPOeHHA. 7 

B HWxKHeKapOOHOBHIX yraax SanagHoro JloHOacca KaOJMHUT HaOmOZaca H 


(°) uae B Bue HeOOMbIIMX WHH304eK OT 1,5—2 MM JO pa3IM4MMBIX TOJbKO MOL 


MHKPOCKOIOM C OY€Hb TOHKOYELIYHYATHIM WIM CKPbITOKPHCTaJIM4eCKH-3epHH- & 


CTbIM CTPOeHHeM. 
B mpotecce BBITOJIHeHHA PaOoT MO KOMIJICKCHBIM HCCIEIOBAHHAM HYKHeKap- 
OOHOBHIX yruieH GanagqHoro JlonOacca Hamu OblsIa MocelleHa NepBasA HOBOCTpOH- 


Ka B 9TOM palioHe — maxta TepHosckas Ne 1. Ilo Bcem ropHbim BEIpasoTKaM 


B BepXHeli YaCTH yroubHOro Timacta C, HaOOLasicA poco aleBpHTonos,OOHoN 


MOpOb CBETIO-Ceporo ILBeTa MoLHOCTHIO 15—20 wm (puc. 1). Acno Bprpaxenuan fF 


momocuaTaA TeKCTYpa NOpOAb OOyCJIOBNIeHA BKJIOUCHHAMM TOHKHX (OT Jeca- 
TLIX Jose To 1 MM) MowocoK HM JMH304eK yruucToro BelllecTBa. HwKHUM KOH- 
TaKT MOposHOro Mpocsiox Ooswee YeTKHH, VeEM BepXHHi. 

Tloy, mukpockonom (puc. 2) Nopoga cocTonT u3 kaomMHUTa (~85%) uw yruu- 
cToro BemjecTBa (~15%), KaOJIMHHT HMeeT XOPOINO BbIpaxKeHHy!O KpMCTasN- 
yeCKylO CTpyKTypy. SepHa ero uellyiuaTble, MacTHHUATbIe, HepeKO YepBeob- 
pasubie, pasMepamu oT 0,1 yo | mm c npeoOnagzaHuem 0,3—0,5 mm. L[BeT kaouu- 
HUTA CBeTJIO-CepbI, MOUTH OesbI, C 2KCJITOBATbIM OTTEHKOM, IPH CKpellleHHbIXx 
HHKOJIAX Cepbli, TemHo-ceppii. JiBympenommenve 0,005—0,009. Hexoropnie 
3epHa OKaliMJIe€HbI OpraHHyeckuM BelecTBom. B wide BcTpeuaroTcA eMHHUHBIe 
3epHa KBapia pasmMepamu 0,01—0,03 mum. 

CBo6oqHoe B3aMMHOe pacnosoxKeHHve yrIMCTOTO BellecTBa HU MpeocbmaLaronlux 
SepeH KaOJIMHUTa C NpPaBMJIbHbIMA KPHCTasNOrpapHyecKUMM OYepTaHHAMH, Ha- 
OuNOLaeMble MOM MMKPOCKONOM, a TaKxXe MeCTOMOJOKeHNe Moposworo Mpocnos 
B yIOJIbHOM IllacTe WM ero BbIJepKaHHOCTh Ha 3HaAYHTebHOM MOMMA, CBuse- 
TeJIbCTBY€T O CHHT€HETHYCCKOM IIPOMCXOXRTCHHH KaOJMHUTa B YCJIOBHAX O3ep- 
HOOOJOTHOM (halManbHol OOCTAHOBKA MPH HaM4YHM BOA, OoraTEIx rymycom (°). 
KaoJIMHUT KPHCTaJJIM30BaJICA B YCOBMAX KMCOM Cpesbl U3 reel KpeMHeKHC- 
JIOTbI WM PIMHO3eMA, CBOUM IIPOMCXO*KleHHeM CBASAHHBIX C KOPOM BbIBeEeTPHBAaHHA 
NOJIEBOINMATOBLIX MOpof, YKpaHHCKOrO KpHcTassHMYecKoro MaccuBa. HusKoe co- 
Wep2kaHve Cepbl B yriax macta C, (0,37%) u Maslaa cTeneHb BOCCTAHOBJICHHOCTH 
reMPUUMPOBaHHOO BeleCTBa NOLTBep2LaloT OOpasoBanve NpocsioA KaowMHH- 
Ta M yrOJIbHOrO MWacTa B WesJIOM B YCJIOBHAX KHCON Cpe, UTO BMOWHe Cora- 
cyeTca ¢ neTporpadpuyeckou (°) H XMMMKO-TexHONOrHMYecKOM XapakTepHcTHKOl 
yruiel. 

XapakTep KpMBoii HarpeBaHua NoposHoro Mpocaoa us yroJIbHoro MulactTa 
C,; (puc. 3a), xumuueckuit ananu3 (B npoweHtax, Ta6n. 1), a Takxe PeHTreHo- 
rpaduyeckue MCCIeOBaHHA MOTBep2xaloT ero KaOJIMHHTOByIO NMpHpoyy. 

Ta6muua 1 


F I urpockon. 
SiO, Al,O, SO, een Ieee CymMma 


44,73 39,33 0,10 0,20 14,99 99,15 
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Al,O05-+- 

SiO, Fe,O, a iOerie CaO MgO MnO 
25 

Pe ming) » 22.52, 1.96 0,22 — 


BKJIOUCHHA KaOJIHHHTa Cc YepBeodpas- 
‘HOH dbopmon kpuctTasos. B nmacte Cy, 


IIpocnou KaomuHuTa, Touy4MBuine 
‘Ha3BaHHe «CepHKa», Obl OTMeYCHHI B 


Jloueuxoro Gacceiina (1). B yroubuptx 
MiacTax ms, ls, 1,, k; u kg onM Mpocue- 


pocTpaHeHuA 3THX MWwacTOB H OOBMHHO 
BIep2KaHbl MO MOULHOCTH, KOJIeOJI0- 
eica oT 0,01 no 0,1 mM. Xumuyeckuh 
‘cocTaB «cepHka» H3 YyIrOJIbHbIX MJIlaCTOB 
cpeqHero KapOoua XapakTepH3yertca Mo- 
TOAHCTBOM HV JIOBOJIbHO OJIM30K K IIpHBe- 
TeHHbIM JaHHbIM JWI OMMCaHHOrO IIpo- 
‘cmos mmacta C,. B mocmeqHee BpemMaA 
A.M.JIantepoli oTmeyeH «cepuk» B CeBep- 
“HBIX patoHax JJoHOacca WIA YFOJIbHBIX 


actos ms, Is, ks» Kt u zapyrux, re TaK- 


R 


TaOnuna 2 


SOMMEGO LOMA Nall oil nara aT nk 
0,70 0,98 0,29 0,28 15,84 


Ha maomayu Oomee BOCTOUHBIX yYaCTKOB SanafHoro JlonHGacca, B FOxKHO- 
OHOacCKOM palioHe, Cpe rIMHHCTHIX MHHepasIOB B YrIAX TakxKe BCTPeyeHbI 


se 7 
i sg Siuaed 


aoe PR oneal as gaa Re signet RNB gBoromet Eig Gee area 


git 
a ee? 


Smet se 


t 


fe eee 


Puc, 1, [Ipoculoi kKaomuHUTa B BepxXHel YacTH 
yroulbHoro macta Ci (1 : 3 H — B) 


2Ke HaOsoaeTcar TlapareneTHueckaA CBA3b eCFrO C MaJIO BOCCTAHOBJICHHbIMU 


TJM. Ilpociou Takoro TuMa sIerKO OMO3HaIOTCH B TOPHBIX BbIPaOoTKax, a 
‘TakxKe 10 KepHy pa3BeOUHBIX CKBaxKHH H CJLYKAT HaeKHDIMH MapKHPYIOULMMuU 


5 


} 


Puc, 2, MuxpoctpykTypa KaOJMHUTOBOrO TIpo- 
cllod B yroubHOM Milacte Cy (mud, 06, 9X; 
. om, 022) 


ropusoHtamu. Iloq MmuKkpocKoriom 
OHM IIpeACTawJIeHbI B OCHOBHOM Kao- 
JIMHHTOM 4acTO BepMAKYJINTOBOrO 
CTpOeHHA C 3eEpHaMH YepBeoOpa3Hoii 
cbopMbI pasMepamu Jo 0,5—1 mm (',*). 

CunreHeTuyecKve oOpa30BaHHA 
KaOJIMHUTa oTMeveHbI JI, O. Cran- 
kepuyem HII. I. Hectepeuxo (*) a9 
OyppIx yrueH J[HemposcKkoro Oaccel- 
Ha, Te KpHcTasIMyecKHe pa3HOCTH 
BCTpeyaloTCA OOBINHO B HeOOJIbILIOM 
KouuuecTBe. Ha HeKOTOPBIX MeCTO- 
pox jeHuax (BaliqaKoscKkoe, CeMeHoB- 
cko-l 0JIOBKOBCKOe) HaOsofaetTca 
YBesIHYeHHe COJepKaHHA KPHCTAaJIH- 
YeCKHX Pa3HOCTeli B BePpXHHX Tay- 


KaX YFOJIbHOrO HwacTa, KOTOPHle BOOOWMe OTMHYAIOTCA MOBbINeCHHBIM Cosepxa- 
HHeM TIMH. CBOHM IIpoOHCXOxXKAeHHEM STOT KaOJIMHUT TaK?Ke CBA3AH C KOPOH BBI- 
BeTpHBaHHA YKPaHHCKOFO KPHCTaJJIMYeCKOTO MaCCHBa. 
KaovMHUTOBbIe Npocsion B yruiax SananHoro JloHOacca He TOJIbKO yKagbi- 
BaloT Ha (paluvasbHy!o OOCTaHOBKYy OOpa3s0BaHHA yrovIbHOrO TwlacTa, HO MOryT 
 ObITh HCMOIb3OBaHbI Ha OTICIbHbIX Y4YaCTKAX KaK KOPPeJIALMOHHbIe pHu3haKkH. 
; KaouMHuT, KpoMe Mpocui0eB HM JIMH3 B YFOJIbHBIX MacTax, BCTpeyaeTcs Tak- 
Ke B SHJOFeHHbIX TpelllnHax OecTAMMX H NomyOnecTamMNx yruel (puc. 4) u 
B 3TOM Culy4ae ABJIACTCA SIMTeHeTHYeCKUM OOpasoBaHHem. ToullMHa KaOJIMHHTA, 
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3aNOMHAIOWErO TPeMMHbI, OT eECATHIX TONeH yo 1 MM. STa pa3HOBHAHOCTb Kao 
nMHMTa — 6esoro WwBeTa, HHOrya C KPeMOBBIM HJIH KPeMOBO-2KeJITHIM OTTCHKOM 
Ilo, MHKPOCKOMOM SMHreHeTHYeCKMH KaOJIMHHT 6eJIbIM C KeJITOBATbIM OTTCEHKOM 
amop®ubiii; ero onTuyeckHe KoncTaHTH Ng = 1,566; 

ase Nm = 1,565; Np = 1,561; Ng — Np = 0,005. 
Tepmuyeckad KpHBas SIIMreHeTHYeCKOrO KaOJIHHH - 
a Ta MpuBeyeHa Ha pvc. 36, XuMHUeCKHH aHaJu3 (B 


570 
TIpowenTax) — B TaOs. 2. 
575 6 OMMTeHeTHYECKMH KaOJMHUT (°) o6pa3oBasica Tak~- 
*Ke B pesyJIbTaTe BSaHMOJeHCTBHA KOAaryAMpPyIOUlMx 
rele KPCMHEKHCJIOTLI H TvIHMHOSeMa, MPOHMKAarloulAx 
} 10 TpellMHaM B yxKe CPOPpMMPOBaBINeMCA YFOJIbHOM 
ue miacte, Kora OpraHvyecKoe BelljecTBO Tepellyio B 
Puc, 3. Tepmuueckue kpu- TBePAytO cpasy, HW MOSTOMY CBOOORHEIX OT opraHuge- I 
BbIe KaOJIMHUTOB. @ — cCKoro BelllecTBa. Tako KaOJIMHHT OObIYHO HE Cosep- 


CHHPeHeETHYeCKHH, 6 —93IIH- 


° MKUT OPraHHyeckoro BeuUsecTBa. 
reHeTHueckHu 


Kaonmunt (CMHreHeTH¥eCKHH H 9THreHeTHUeCKHH) 
cocTaBiseT BcpeqHem 4—6% HeopraHHuecKoH 4acTH 
yPOJIbHBIX IlIaCTOB MpOyKTHBHOM CaMapCKOH CBHTbI HMKHeETO KapOoHa B Hy 
Sanagquom Jjon6acce np KomeGanuax oT 1—2 no 20—25%. B Ilapnorpaz- re 
cko-[letpomaBoBcKoM reoulorompo- 
MBILIJICHHOM paHoHe, ABJIATIONLeMCA 
OCHOBHBIM B SamrayjHom JlouGacce, 6o- 
Jee BbICOKOe COJlepKaHHEe KaOJIMHUTA 
OTM€YeHO JIA YFOJIbHbIX TWacToB Cy, 
Cs, C; u C8, Wd KOTOpBIX XapaK- 
T@PHO MaJIOBOCCTaHOBJeHHoe resHpu- 
I[MPpOBaHHOe BeleCTBO H HH3KOE CO- 
lep2KaHue ceppl. CieqoBaTesbHo, Ha- 
JIM4uHe KaOJHHHTOBOrTO MpocsoA B 
YIOJIbHBIX WwlacTaxX OTpaxkKaeT onpe- 
J\esIeHHbIe TeoslorvyeckNe HW TreoxH- 
MHYeCKHe YCOBUA yrieoOpasoBaHHaA. 


Puc, 4. Tpemub B 6necTaulem yr, 
BHINOJIHCHHbIe +KaOJIHHHTOM 


M3pectHad Avia yrie cpeyquero KapOouna JloHenkoro 6acceliHa 3aBHCHMOCTb 
M@XKy CTEMe€HbIO C€PHHCTOCTH H XapaKTepOM BOCCTaHOBsJeHHOrO pekuMa (%) 
TOATBepARMaeTcA TakoKe JIA HHKHeKAapOOHOBEIX yrseH GanagHoro J[onOacca. 


J\HenponeTposcknii TopHblit HHCTHTyT Tlocrynusio 
um, Aptema 17 VI 1960 


HWMTMPOBAHHAA JIMTEPATYPA 


1 Teonoro-xumuyeckaad Kapta Jlonemkoro Gacceiina, B, 5, 1941, 2 10. A. Kemuy x- 
HukoB, A.W, [uu36ypr, Ocnosp netposornu yraet, M,, 1960. °° H. WH. Top 6éy- 
HoB, H.T. Wwopyna, E, A, Uypuruua, Pentrenorpammpl, TepMorpaMMbl H KPHBbIe 
o0e3BOuKHBAHHA MHHepaoB, BCTPeuaiwoulHXCA B MOUBaX H rinHax, M,, 1952. 4 IO, A. Kem- 
uy ®eHUKOB, B.C. AO6a0KOB 4H Qp., Crpoenne 4 ycNOBHA HaKOMJICHHA OCHOBHBIX yrvle- 
HCCHBIX CBHT HM YrOvbHbIX MW1acTOB cpeqHero Kap6oua Jlonenkoro Gaccelina (yu, 1), B. 15, M., 1959. 
* 71. B. Py xn, Ocuosn antonorun, JI,, 1953. ®C. B. Casu y k, Ms3s, nenponerp. 
Top. HHcT., 25 (1955), *JI.O,CranKxesuy, [. FT. Hectepeu Ko, tam. xe. 


®3.U. Tanatap-Bapam, Cos. reon., Ne 1 (1960). ® A, 3, Iw pox.og, JAR 
103, Ne 2 (1955). 
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; Joxnagn Akagqemun nayrx CCCP 
1961. Tom 137, Ne 5 


i JIHTOJIOLH A 


) tO. . HEMPOUHOB u M. ®. MUXHO 


AAHHBIE O CTPOEHHH OCAXOUHON TOJIUIM 
‘TJIYBOKOBOAHOM BNAXWHHbBI YEPHOrO MOPS B PAMOHE r. COU 


(IIpedcmaeaeno akxademuxom H. M. Cmpaxoeeim 28 X 1960) 


B mapte 1960 r. UepHomopckol Hay4HO-3KCHepHMeHTaJIbHO cTanuMelt Mn- 
'cTuTyTa okeaHosiornu AH CCCP ua cygue «Akazemuk IInpmos» 6pm mpose- 
| Aenbt ceHicMHuecKHe paOoTbI MeETOJOM OTPaxKeHHBIX BOJIH B PIyOOKOBOHOH Bita- 
_Qune Uepxoro mops kK Wwro-3analy oT r. Coun c lebio H3yyeHHA oOCcalouHOl 
TonuH. Tipu uccneqoBanusax NpUMeHsAaCh CeMUKAaHaJIbHaA IIpHeMHas YCTaHOBKa 
C Mbe3OKPHCTa/IMYeCKHMU CelCMONpHeMHUKaMH — rbesocelicmorpadHas Koca. 
PaccTosAHve M@xKy CoceqHHMM IIpHeMHHKaMu OpIO paBHo 100 m; riy6uHa Mo- 
“Tpy2KeHuA TipHemHvKoB 10—12 m. Karkabiit celicMompHeMHHK COcTOSJI H3 MATH 
TibesoG6aTapeH cerHeTOBOH COJIM HM cCorsacylollero TpaHctopMatTopa, KOTOpple 
TIOMeMIECHbI B XJIOPBHHUWVJIOBLIM KOplyc HM 3aHTbl KaCTOPOBbIM MacJiom. ToHKHe 
COCA MHUTEJIbHbIe MpOBOZa YAepxKHBasuCb Ha NOBEPXHOCTH MOPS C MOMOIIbIO Ma- 
JICHbKUX MeHOMJAaCTOBLIX MOMIaBKoB. AHasOrvuHble MpHeMHble yCTpolicTBa yxe 
TIPHMeHAJIMCh paHee IIpH celicmMyeckux padotax VuctTutyta du3suku Semin 
AH CCCP B Oxotckom mope u Tuxom oxeane (1958 r.) u B pa6otax Muctutyta 
okeaHonoruu AH CCCP Bs Tuxom nu Muguitckom okeaHax, a Takxe B UepHom 


hated = en ial ei 


@mope (1959 r.). 


PervcTpauuvA CelHCMM4eCKHX BOJIH OCYIIECTBIANACb C MOMOLW[bIO yCHJNTeJel 
OT CTaHJapTHOH TepeHocHoHu. celicmuyecKkol cTaHuMH. Hansyuume pesyibTatol 
MONYYeHEI Ha *PUJIbTPalWH C MAaKCHMYMOM YaCTOTHOM XapakTepHcTHKH Ha 30 Til. 
OJIHOBPpeMe€HHO Ha OJMH H3 MpPHEMHHKOB KOCHI BKJIIOUAICA aHaJIM3aTop (pe3so- 
HaHCHble YCHJIMTeIM C MAKCHMYMaMH YaCTOTHBIX XapakTepHcTHK Ha 50 u 100 ru) 
JIA BbIABICHHA TOHKHX CJIOeB. 

Baio OTpa6oTaHoO Tp MpoduiA oOuleH MpOoTAxKeHHOCTHIO OKOJIO 30 KM Me- 
TOJOM OTEIbHEIX 30HJMPOBaHHH; paccTOAHHe Mex*KAy CTAHUMAMHM OObIMHO paB- 
asgocb | muse. [my6uHa Mops B palioHe HCccIeqOBaHHH yBeJIMYNBaeTCA 
Ha loro-3anay oT 1200 yo 1600 m. Bo Bpema mpousBogcTBa paboT cyqHO, OyKcH- 
py Wbesocelicmorpaduyio kocy, ABUraslocb Mo NpoduJi1O MaJIbIM.XOOM (OKO10 
6 km/¥ac) C KpaTKOBpeMeHHBIMU OCTAHOBKaMH Ha MOMEHT perHCTpallH BSPbIBOB. 
-3apaybl TpoTHa BecoM 5 Kr, NosBelleHHbIe Ha riyOvHe 1,5 M, ONycKaJuCcb C 
KOPMBI H MOJpPbiBaytcb B WeHTpe yCTaHOBKH. 

Jima wssmocTpaluv XapakTepa 3amvceH Ha pHC. 2 MpMBeseHbl TPH CelicMo- 
rpaMMbI, WoulyyeHHbIe Ha Mpodusax J u ///. Ha ceicmorpaMMax MOXKHO BbIJe- 
JIMTb BOJIHbI, OMMH VM Ba pa3a oTpaxeHuble oT WHa (JJ, u J[2), a TakxKe BOJHBI, 
OTPaxKeHHble OT paHHll pasfesa B ocaqouHOH Tose. Cpequ BOJH, CBASAHHBIX 
C PpaHullaMu B OcCay{Kax, MOUTH Ha BCeX CeHCMOrpaMMaxX JOMMHUPYIOUuMU AB- 
-IAIOTCA YeTbIpe BomHEI: A, 5, B u J. Hecmotps wa oTcyTcTBHe HelpepbIBHOH 
-CMCTeMbI HaGJIOJCHHH, ITH BOJIHI HEIJIOXO KOppeJIMpyroTCA OT CTaHILMH K CTaH- 
IMM TO KMHeMaTH¥eCKUM HW JMHaMMYeCKHM ocoGeHHOCTAM (NpHOIM38uTebHOe 
PaBeHCTBO BpeMeH MIpHxOfa, CXOACTBO AMILIUTYAbI M (OpMBI 3anvicu). XapaktTep- 
HO, 4YTO KayeCTBO CeliCMHUeCKHX 3aNHcel yJy4wiaeTcA Ip MpoxBuxKeHHM Ha 
roro-3alay. HanGomee ueTKHe, XOPOWO KOPpeJIMPyIOMWeCA OTPaxKeHHble BOJIHbI 
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nowyueHbl Ha mpoduue //]. Kpome Bon A, 5, Bu I’, Ha BBICOKOYACTOTHBIX Kalfyertt ! 
HaslaX MOXKHO BbIeNUTb elle PAL BOJIH, CBASAHHDIX C APYHMM PPaHHLaMH Hopi 
BepXHeli yacTH OcaqouHo Tom (puc. 1, JopoxKu / u 2). OfHaKO KoppeAMG) {0 
STUX BOJIH OCYIMECTBATh He yaeTcs. poe 

B pesysbTaTe o6paOoTkH CelicMorpaMM MO OCHOBHEIM peryJAPHBIM OTparkeH hop®s 
HbIM BOJIHAaM HOCTpoeH CelicMHYecKHH paspes (prc. 3). OOosHadeHHe OTParKaloy}yie 
[HX PpaHHIl Ha paspese COOTBETCTBYeT OOO3HAYEHHMIO CEHCMUYECKUX BOH Hal} i) 
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Puc, 1. I[pumeppt celicmuyeckux sanuceH, a — npodunb J, crannua Ne 7, 3 III 1960 r; 6— 4! 

mpopusb J/7, cranuua Ne 16, 4 III 1960 r.; 6 — npodunp JI], cranuua Ne 17, 4 III 1960 r. 

Jlopox Kam Ha CelicMorpaMMaX COOTBETCTBYIOT (CBepXy BHH3): 1-a — KaHawl aHanusatopa 100 ru, 

2-A — KaHaJl aHamusatopa 50 ru, 4—10-a — kKanaJlbl MbesoceHcmorpadHor Kocwr (30 rm), 11-a — 
OTMeTKH BpemeHH (1 cex.) 


ceicmorpamMax. K corKaJleHHiO, H3-3a HeEJOCTATOUHOH JJIMHbI yYCTAHOBKH HeJIb- 
3A ObWIO CUeaTb YBEPeHHBIX OMpeseseHHH CpeqHHX CKOpocTeH pacmpocTpaHe- 
HUA CeCHCMHYeCKHX BOJIH B OCaKaXx. 

CpaBHuBasn roforpadbl M YYHTHIBaA JaHHble MpeMecTBYIOULHX CeHCMHYeCKHX 
padot Ha UepHom nope (?,4), MpH MocTpoeHuvH celicmuyeckoro pa3pe3a MBI 
YCJIOBHO IIPHHAJIH, YTO CKOPOCTb B OCaOUHOM CyIOe JIMHEHHO BO3pacTaeT Cc ruly- 
OuHoH or 1500 M/cek Ha JHe Zo 2000 M/cek Ha ry6uHe 2 KM HMxKe JHa. Iny6xe 
H3YUHTb CTPpoeHHe OCaOUHOH TOJINH He yalocb, Tak KaK BbIJeIeHHIO BOJIH 
OT Ooee ryOOKMX TOPH30HTOB MeIUalOT MHOFOKpaTHO OTpa?KeHHBIe BOJIHEI 
(2 “7. 7.). 

TiaTembHoe H3y4eHHe ceiicmorpaMmM, roforpacos u ceiicmuyecKoro paspesa 
TlOSBOJIA€T BbIABHTb CJIeLyIOUMe OCHOBHbI€ YeEPThI CTPOCHHA OCAMOYHOH TOIL 
HccleqOBaHHOroO paiiona: 1) oTparKaloulHe TOPH3O0HTHI 3asleraioT, 3a HCKIIOUe- 
HH€M HEKOTOPBIX MeCT, COriaCHO C MOBepXHOCTbIO Ha; 2) HanG6ouee pacuuie- 
HeHHOH ABJIAeTCA BepXHAA YacTh paspe3sa (600—800 m), rye oOHapy2KeHO He- 
CKOJIbKO CJIO€B C Pa3JIMUHbIMH (u3H4eCKHMH CBOHCTBaMH; HWKe 3asleraeT 
CPaBHHTeJIbHO OJHOPOAHBI COM MoLLHOCTHIO 800—1200 m; 3) camoe npocToe, 
MaJIO MeCHAIOMeeCA OT CTAHILMM K CTAaHILHH, CTpoeHve OCaOUHOH TOJMH Ha6s10- 

ANG, 


aeTCa Ha Ooslee r1yOOKOBOZHOM yuacTKe paspesa (mpodpunb ///); oTparxatouyue 
TPpaHHUbl 3aleraloT TaM MOUTH FOPH3OHTAJIbHO. 

Ilo mpuBeyeHHomy celicmuyeckomy paspe3y (pvc. 2) MoxKHO CyAUTb O xoye 
| Mpolecca ocaqkoHakOlJIeHuAd B 3TOM paiione rlyOoKOBOAHOH BiaquHH UepHoro 
| mops. Ilo qannpm M. B. Mypatosa (’), 3qecb mpovcxo,u0 MHTeHCUBHOe Mporn- 
OaHHe yxKe HauMHad C OJMFOMeHa, NpPHYeM OCaAKOHAKOIVJeHHe OCYIIECTBIAIOCh 
B yCJIOBMAX riyOokoro Mops. Ec npHHaATb ycTaHoBsenuyio A. JI. Apxanrep- 
cxum HH. M. Crpaxospim (') cpeqHiolo CKOpocTb HaKOMJeHHA PlyOOKOBOAHBIX 
w10B Jia UepHoro mops | cm B SO let HM yuecTb UX YOOTHeEHHe, TO MOy4aerca, 
‘4TO JIA HaKOMJeHHA OCaqKOB Bblue rpanuupt J (1,6—1,8 km) HeoOxoqumo 
!6pII0 oKoIO 10 MiH. eT. TakuM OOpa30M, ucCTeqOBaHHaA OCaouHaN TOUIa, 
T10-BHJMMOMY, OXBaTHIBaeT YETBEPTHUHBIN NepHoR u MOUTH Bech MuiMoueH. MoxHOo 
TakKe BbICKaSaTb TipesMMOO*wenHe, UTO rpanuia A, c KOTOPOM CBA3aHa MHTeH- 
-CHBHadA rpylilia BOJIH, pasfesAeT TpeTHUHbIe H YeTBEPTHYHHIe OTOKeHUA. Ogua- 
| KO BoMpoc o Oosee NOHOM reouOrMyecKOH HHTepnpeTaluN MOJyYeHHbIX aHHbIX 
-OJXKeH ABHTECA TpeMeTOM cilelMasbHOoro ucceqoBaHHA. J[a 3sTOrO HeOOxo- 
"MMO TIpexK Je BCerO MOAT TOUHBIe CBEeEHHA O CKOPOCTAX CeHCMHYeECKHX BOJH 


} Npopuns T 


_ Puce, 2, Celicmmuecknit paspe3, a — cTaHiHH, 6 — oTpaxkatollve mlomatkH, 6 — yBepeHHad 
KOPpeJIAUHH, @ — HeyYBepeHHaA KOppeAnHA 


 B CJIOAX, KOTOPble B H3BECTHOH CTeNeHH XapakTepH3yIOT JIMTOJOPMYeCKHH COCTaB, 
NOpod, a TakKe YBAZATb pe3yJbTATbI HCCeOBaHH C TreoJOrvel CylIH. 


UepHomopcKad Hay4HO-9KCNepHMeHTaJIbHaA CTAHILHA Mocrynuio, 
Vucrutyta okeaHosoruu 19 X 1960 
Akajemuu HayK CCCP 


UMTHPOBAHHAA JIATEPATYPA 


1A, T.Apxanreapcekuit, H. M. Ctpaxos,, Teonornueckoe crpoeHnue H Hc- 
TOpHsa pasBuTHa Uepuoro mops, M., 1938. 72M. B. Mypatos, Bran, MOWU, org, reor., 
30, No 5; 27 (1955), *10. 11. Henpouuos, JAH, 125, Ne'5 (1958), * 10, II, He. 
npounos,B. Il, louuapos,A. ® Henpounosa, JAH, 129, Ne 2 (1959), 
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Jloxaagn Akagemun nayrx CCCP 
1961. Tom 137, Ni: 5 


J. Y. MAHOB u M. K. CHHYAK 
CKOPOCTb OCAXKOHAKONJIEHHH B ASOBCKOM MOPE 
(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 6 XII 1960) 


Cpequ CoBpeMeHHEIX TIpoGJleM H3yYeHUA MOPCKUX OCAKOB oMmpesemeHue CKO- 
PpOCTH OCaKOHAaKONJICHHA B MOPAX PasJIMYHOrO MpOWCXORKAeHHA M pasHOrO Teo- 
rpaduyeckoro o61MKa MpescTaBsiAeT ocoOeHHO OowIbuIOH MHTepec (1). AsoBcKoe 
Mope OOslayaeT HeKOTOPbIMM OCOOeHHOCTAMH, MOSBOJIAIOINMMH C focTaTOouHOH 
TOUHOCTHIO OMPeeHTb CKOPOCTb COBPeMeHHOrO OCafKOHAaKOMJIeHHA. 

Bo-nepppix, A3OBCKOe MOpe TipefcTaBJAeT OTHOCHTeIbHO H30JIMpOBaHHbIi 
BOJOeM C OFpaHHYeHHbIM BOAOOOMeHOM c coceqHHM Uepupm mopem (?). IIpe- 
oOsaqawoulad YaCTbh MOCTyMAaIOulHX B MOpe MaTepHaJIOB 3a C¥eT peyHOrO CTOKA, 
paspyuleHua GeperoB, a TaKKe NPOLYKTOB OMOTreHHOLO MpOMCXo*KMeHHA OCa*KLa- 


eTCH HeMOcpeACTBeCHHO Ha IIOBEPXHOCTH ero Ha. YKa3aHHaA OCOOeCHHOCTH M0- | 


3BOJIACT IIPHMeCHHTb IHX pacueTa CKOPOCTH COBpeMeHHOrO OCaKOHAaKOMJeHHA 
B A30BCKOM Mope MeTog OalaHca. JIpyroH oco6eHHocTbIo A30BCKOrO MOps AB- 
JIA€TCA €EFO MEJIKOBOJHOCTh H 3aMeTHOe H3MeHeEHHe FIYOHH, UTO NOSBOAeT WIA 
olmpeleseHHA CpeqHel CKOPOCTH OCaKOHAaKONJICHHA BOCIOJIb3OBaTbCA CpaBHe- 
HWeM KapT rayOuH 3a ONpeqeseHHbI OTpe30k BpemeHH (°). 

OnpeyemeHue CKOpocTH ocalKoHakorsieHuA B A30BCKOM Mope TIO MeTO,LYy 
OanaHca ObiIo BHepBbIe BEINOMHeHO M. B. ®MegocoBnm (4), KOTOpbI Nonyund 
cpeaHtoro uHdpy 0,9 mm/rog. TlosqHee, A. A. Axcenos (7), Nomb3yacb TeM 2*KE 
METOJOM, ONpeeHJ CpeMHIOIO CKOPOCTb ocalKOHakonweHua Kak 0,5 MM/rod. 

Hamu Jia onpefeneHua cpeqHeli CKOpocTH COBpeMeHHOrO OcadkKOHAaKONJe- 
Hua B A30BCKOM Mope ObIJIM NPHHATHI CeWyIoulve UCXOMHbIe BeIMUMHEI. OOmulaa 
NpOAyKUHA WiaHKkToHa 34 mun. T (°). M3 Hux AHaToMOBEIx 50% HM NMepHIMHMeBBIX 
50% (°). []a uaTOMOBbIX HepaCTBOPMMbIi OCTaTOK MOXKHO IIPHHATb PaBHbIM 
65,2%, WIA MepHquHHeBbIx 5,2% (°), UTO B aOCOJNOTHBIX BeJIM4HHAaX, COOTBET- 


CTBeHHO, cocTaBHuT 11 nu 0,9 mau. T/rog. Ecam munepanusauna papna 95%, To | 


B COCTaB MOPCKHX OCaqKOB BoleT 1,7 MH. T/ToX OpraHHuecKoro BelllecTBa. 
B utore o6ujaai CyMMa TOCTYMMe€HHA BelleCTB 3a C¥eT MaHKTOHa COCTABHT 3a 
roy 13,6 Mau. T/roq. 

CpeqHAA TOLOBaA MpOLYKTHBHOCTh PaKOBHH GOeHTOCa Ha TOWlaM Mops, moO 
MHOFOJIETHHM JaHHbIM, BbIparmKaeTCA BeJIMYHHOK 25,5 ma. T/rom. IIpu pacuete 
MpOAYKIMH PaKOBHH OeHTOCa HAMM MpHHATa OObMHAA YeTLIPeXKpaTHaaA OGopa- 
4YMBaeMOCcTb 3006eHToca AsoBcKoro mops (°,”). Caenya A. A. Axcenosy (), 
MO2KHO IIPHHATb, YTO M3 HASBaHHOFO KOJIMYeCTBa TOMbKO 50% ocTaeTCA B IIpe- 
MelaX MOPS, a OCTaJIbHad YaCTb UeT Ha (POpMHpoOBaHHe Geperos. CyAa Mo Kap- 
OoHaTHOCTH rpyHToB AsoBcKoro Mops (B cpeqHem 22%), MOxKHO MpeMOsOX*KUTS, 
uTO 43 12,75 MH. OKOJIO 10 MH. T pakKOBHH @KeErOLHO 3aXOpaHUBaeTCA B MOpe. 
IIponykuua TkaHel Gentoca paBHa 4,5 mau. t/rog (°); u3 9TOrO KOM4eCTBAa 
TombKo 10%, uu 0,4 man. T/rog, oTMaraetTca Ha Aue Mops. Ilocrynmenue pey- 
HBIX HaHOCOB B MOpe BbiparKaeTCA BeMUNHOH 8 maH. T/roq (*). CpeqHan cKo- 
pocTb aOpa3sun OeperoBp AsopcKoro mops paBHa 3 m/rog (°), uro B MepecueTe 
Ha BeCb aOpasvoHHbllt Oeper JacT 8 MIH. T TeppHreHHoro MaTepHaia B To. 

Bec. XHMM4eCKH OCaKMalOulMxXcA KapOonaToB coctTaBaserT 1,1 mau. T/ron (*)e 
CyMMHpy TIPHBeJeHHbIe BbIMe BeIMYHHEI NoOyuHM (B MAH. T/rog): 


Buorenuple KOMMOHeEHTH! OCALKOHaKOMeHHA 24,0 
TeppHreHHble KOMMOHEHTHI OCaKOHakonJeHHA 16,0 
XeMOTeHHbIE KOMMOHCHTE! OCA KOHAaKOnJIeHHA 1,1 


BCerom eee culed 


Ilpuaumas yfeibubii Bec ocagKos 1,43 (1°) u BaaxHocTb 70% (4), nomyaum 
oH ocayKa B 2,5 MM B Tou. 
O6pamaeT Ha ceOA BHUMAHHE TO OOCTOATEIbCTBO, UTO Cpe KOMMOHEHTOB 
OBPeMEHHOLO OCaAKOHAaKONNeHHA B A30BCKOM MOPe PeIHTebHO MpeobsaawrT 
MOreHHbIe, a TeppHreHHbIe BMeCTe C X€MOreHHbIMH 3aHHMaIOT MOJYHHeEHHOe 
SHaveHne. YKasaHHOe COOTHOLICHHE KOMIOHEHTOB OCafKOHaKONeHuA OTpa- 
KaeT PaBHy!lo MpMposHy!o ocobenHocTb AsopcKoro Mops, ero HCKJIOUNTeIb- 
/HO BbICOKY!O Cpequ Jpyrux Mopel OnOOrHyeCcKy!O MpOLyKTHBHOCTD. 
F K onpegesiennio cpeqHeli CKOpocTH COBpeMeHHOFO OCayKOHakoreHHuA B A30B- 
|CKOM MOPe€ MOXKHO TOMOMTH M Ha OCHOBe BbIACHeCHHA H3MeHEHUA TPIyOHH B OT- 
| WembHbIX UacCTAX Mops. CpaBHeHue OaTUMeTPHUeCKHX KapT 3a HocueqHHe 150 ner 
|| MO3BONHI0 ClelaTb BbIBOJLI O pasMepaX H3MeCHeHHA ryOUH, CBASAHHBIX C Ha- 
|| Komienvem ocaykos (*). Brio Haliqeno, uTo HavOoubilee coKpatlenue r1yOuH 
| MpOHCXOAUT B WeHTpaJbHOH YaCTH Mops HB TaraHporcKom 3auHBe (2,0—2,7 m). 
Mnomafu akkyMysunHu B Mope 3aHuMaIoT 60%. B npu6pexHbIx yacTax MOpA 
“BHIZeAIOTCA MOMMA mpeoOsafaroulero pa3mpiBa. Ha ux Jou MpHxo_uTca 
/ 40% moBepXHOCTH MOpcKOro JHA, C yMeHbIeHveM rry6uH oT 0,5 Jo 2,7 m. Yuu- 
| THIBaA COOTHOMeHHe Moulage HW BeEMYMHI AKKYMYJIAWHH HW PpasMbIBa MOPCKHX 
/OCaKOB MO%KHO OMpeeIHTb CKOPOCTb OCaKOHAaKOMJIeHHA JIA BCero MODS. 
pOua cocTaButT 2,4 MM B TIoj. 
; Kak BHHO, CpeqHAA CKOPOCTS ocalKOHakoneHHuaA B A3OBCKOM Mope, Mouly- 
ueHHaA MeTOJOM OalaHca H MeTOJIOM CpaBHeHHA OaTHMeTpHueCKNX KapT, OKa- 
 SbIBaeTCA OJIM3KOH. SOTO JaeT OCHOBAHHe MpH3HaTb HajlexKHbIMH MOJyYeHHbIe 
pe3yJIbTaTbI H ONeCHHTb 3Hay¥eHHe CpesHel CKOPOCTH OCayKOHaKOMeHHA B A3oB- 
. CKOM Mope B Iipegenax 2,4—2,5 mM B roj. 
CpaBHHM pa3Mepbl OCaqKoHakoneHua B A30BCKOM Mope H B UepHom u Kac- 

nuickoM. Jia Kacnulickoro mops, ucnomb3ya JaHHpie H. M. Crpaxosa (?) 
| 06 aOcowOTHOH CKOpocTH ocayKoHakomweHHa (39 r/cm? 3a 1000 neT) u npHHumaa 
' cpeqHHH yZeibHpl Bec no C. B. Bpyesuuy (*°) 1,43 uw BnaxkHoctp 50%, Nomy4HM 
' CpeHioio CKopocTb ocasKoHakomeHHa 0,54 mm/rog. Ilo Gonee paHHuM aHHbIM 
C. B. Bpyepuua, cpeqHaAA CKOpocTb ocagqKoHakonueHua B Kacmulickom mope 
Obiia ompenenena B 0,43 mM/rog (1 mM ocagka 3a 2300 set). 

Jina Uepxoro mops, ucnomb3ya WHdpy adcosOTHOH CKOpocTH ocalKOHaKON- 
neuua 48,4 r/cm? 3a 1000 ser (‘) 4 mpuHumMas ynembublt Bec 1,43 vu BaxKHOCTS 
50%, MouJy4uHM CpelHIoIO rosoBylo CKOpocTb ocayKoHakoneHHa 0,7 MM/roj. 
Ecaim BocnoJb30BaTbcend Goslee paHHumH JaHHbiMu A. JJ. Apxanrembcxoro ("”), 
IIPHHUMaIOMero YebHbI Bec ocaqkoB UepHoro mops paBubim 1,6, nomyauM 
cpeflHee 3HaueHHe ocayqKoHakKoneHua B UepHom mope 0,6 mM/rod. 

CpaBHeHHe CKOpocTH COBpeMeHHOrO ocayKOHakolieHua B A30BCKOM Mope 
(2,4—2,5 mM/roq) H B APyrHX IO%KHbIX MOPAX OTYETMBO MOKa3bIBaeT OCOb0e 
TlosoxweHve A30BCKOro MOps, KOTOpoe BO MHOFOM OOyCOBJeHO BLICOKOH Ox0- 
JOrHyecKOH MpOYKTMBHOCTbIO B CoveTaHHH Cc HeOOJbINMMU riyOMHaMH. 


A3oBCKHi OacceiHOBLIt Hay4HO-HCCJleqOBaTeJIbCKHH Tlocrynusio 
HHCTHTYT pbIOHOrO XO3AHCTBAa 6 XII 1960 


UMTHPOBAHHAA JIMNTEPATYPA 


1H. M. CrpaxosB ugp., O6pa3oBanve ocaqKOB B COBpeMeHHBIX Bogoemax, Hsp. 
AHCCCP, 1954. 2 A.A. Axkceunos, Tp, oc. okeaHorpaduy, uucT,, B, 31 (1956), 
371. T. Wanos, B. A.MamuKuuna, Astopep, HayyHo-Hcc, paOot PocroscK, roc. 
yuus, 3a 1959 rog, Poctos-na-Jlony, 1960, 4M. B, Denxocos, JAH, 84, Ne 3 (1952). 
5B. YF, J auxo, Oprannueckoe pemecTso B BOsax 1OxKHEIX Mopelt CCCP, Msn. AH CCCP, 
1959, §® JI. A.3euKeBu4, Mops CCCP, ux dayna xu paopa, M., 1956. 7 B, II. Bo- 
/ po6pbes, Tp. Asyepxupo, B, 13 (1947), * UH. B. Camoiia os, Yerba pek, M,, 1952. 
9B A, MamuitKkuua, Mopdonorua uv ANHamukKa Oeperop ceBepo-BocTOUHOH uacTH A3oB- 
ckoro mops, Aptopet), Kany, Auccep, Pocros-Ha-Jlony, 1960, 19°C. B. Bpyesuy, Hsp. 
AH CCCP, cep reorp. u reopus., 138, 1 (1949), 4 T. HW. lopmkosa, Tp. Bceconwsu. 
HaYYHO-HCC1, HHCT, MOPCK, pbIOH, x03, H OKeaHorp,, 31, B, 1 (1955), YA, WT Apxau- 
reabexk ut, M36.Tp., 2, U3. AH CCCP, 1954. 
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CPHCTOJOTH A 


H. Jj. KJIOUKOB 


M3MEHEHUA SHAOTEJIUA JIMMPATHYUECKMX MELUIKOB 
MPH COKPALJEHHU MOMJIEKAULHX TKAHEM 


(ITpzdcmaeaeno axademuxom H. H. Anuikossim 28 X 1960) 


B oOuIMpHOH HTepaType 06 SHAOTeMM COCyJOB MMeIOTCH JIMLIb HEMHOrOUHC- 
JI@CHHbIe HU K TOMY 2Ke MPOTHBOPeyHBble CBeCHHA OTHOCHTEJIbBHO H3MeCHEHHH 9H- 
‘AoTeIMA pM CokpalleHun cocytucton creuKu. HUlBapy (*), uccieqya sHgoTe- 
‘JIHMM MOJBSQOUIHbIX BeH KPOJIMKa, Halle, YTO IIpH COKpallleHHH STHX COCYOB 
“HaHOOJIbUIMM H3MCHEHHAM MOABepraroTcs JIMUIb MoMepeuHble (10 OTHOIMeHHIO KO 
BCeMy Cocyfly) pasMepbI 9HJOTeMHMaMbHBIx KeTOK. Ilo HaOm0LeHHHM 3TOTO aB- 
‘Topa, B HaMOJIHeEHHOM 2KMAKOCTHIO BeHE JVJIMHa KJIeTOK (BAOJIb CocyJla) CocTaBAA 
50 uw, nomepeynuk 15 p, a B cMaBulelica BeHe, COOTBeTCTBeHHO, 50 u 5 pw. Popma 
WM BeJIMYHHA SHAOTeEIMAIbHBIX KJIETOK KPyMHbIX CocyOB, Mo MHeHHIO AJIbTULYy- 
JA (*), 3ABHCAT, C OAHOM CTOPOHI, OT (PYHKIMOHAbHOrO COCTOAHHA CaMoro 3H- 
AOTeNMA, C [pyro — OT TakKHX M€XaHHYeCKHX (akTOPOB, KaK KPOBAHOe jaB- 
JIGHHe WM 3JlaCTHYHOCTb CTeHKH. OH MOJlaraeT, 4YTO COKpalljeHHe MbILIeUHO-3J1a- 
CTHYeCKHX 9JICEMCHTOB CHJIbHO H3MeHAeT MopdoJIorHio Z9HAOTeJIMA. 

B wactosiee Bpema H. JI. Kamencxaa u E. H. Huxucoposa ('), ucceqya 
SHAOTeIMH AOPTbI KPOJIMKOB H MOPCKHX CBHHOK, HallIH, YTO IIpH CoKpalleHHu 
M pacciaOeHuu (bopMa KJIeTOK SHJOTeIHA B OCHOBHOM He H3MeCHAeTCA, H JIMIIb 
H€3HaYHTeJIbHO YMeHbIMaeTCA MPOMOJIbHbIN MH YBeJIMYMBaeTCA MOMepeuHbI pas- 
Mep KJIeTOK. 

Hamu Obiia CeaHa NOMbITKa HenocpeACTBeHHOrO HaGOJeHHA ZSHAOTeIMA 
MbIIMe€YHOrO JIMCTKa B OPIONIHOM JIMMcaTHYeCKOM MelKe y AAryuwiku (Rana tem- 
poraria) Mp CoKpallleHHH MBI MepeqHel OprouiHOH CTeHKM Mocse HX Mepe- 
peskH. CBefeHul 06 H3MeCHEHHH SHAOTeIMA JMMaTHYeCKHX MeLIKOB JIArylek 
MIpH COKpallleHHH MoWeKallux TKaHelt B JIMTepaType HaM HaHTH He yjlaJlocb. 

VUccneqoBanve Beslocb cleqyioulum o6pa3om. [log nepexutoio Oprouiny10 CTeH- 
Ky JIATYUIKH Yepe3 WBa OOKOBBIX pa3pe3a BBOAMaACb BOCKOBaA MWaCTHHKa, K 
KOTOPOH sMMcaTHYeCKHH MeIOK IIPHKpeliAJICA e€2KOBbIMH HIvlaMH, BMeCTe C 
KOXKeH HM MbILINLaMH MepequeH OprolwHOH CTeHKH. Bcviel 3a 9THM OH BbIpesaJics. 
Ilocze MpoMbiBaHHA MOJIOCTH MelIKa PHHrepOBCKHM PaCTBOPOM ero KOMKHAaA 
CTeHKa yaaAsacb, B pe3yJIbTaTe Yero OOHAKAIHCb OPIOWIHbIe MbILIIIbI, MOKPbI- 
The 9HLOTemvemM. [paHHUbl SHOTeHAaIbHBIX KJICETOK BbIABJIAJIMCb C MOMOLbIO 
1/,% BOMHOrO pacTBOpa a30THOKHCJIOrO cepeOpa. Besex 3a THM MpOM3BOLHJIOCh 
qotTorpapupoBaHve yuacTKa 39HOTeIMaIbHOrO MacTa B MpOXxOfALlemM cBeTe. 
Ilo ocBoGoxeHHHM MBI, OT PUKCHPYIOWINX HX HPI OHH COKpalllasHcb, MocJe 
wero TOT Ke y4acTOK ZHAOTeIHabHOrO Muacta PoTorpabupoBasicA BTOpH4HO. 
OpveHTHpPOM Mp 9TOM CK MMPMeHTHIe KJIeETKH, HaXOMAU[MeCA B CyO3H- 
JOTeHaIbHOH COeEAMHUTeIbHOH TKaHH. YCJIOBHA MpOfe/laHHbIX OMbITOB, KOHeU- 
HO, H€ ABJIAIOTCA (PH3HOJIOrHYeCKHMH, HO TeM He MeHee, B CBA3H C HETOCpeACTBeH- 
HbIM HaOJIOZeHHeM 3a OJHHUMH UW TeMHM 2%Ke KJeTKAMHM WO HM Mocse CoKpallleHHus, 
Taka MOCTAHOBKa OMbITOB MOXKET aTb Koe-4TO HOBOe. JIA MPHrOTOBJIeHHA IMe- 

| HOWHBIX IVIOCKOCTHBIX MpelapaToB MaTepHaJl, B3ATHIM aHaJIOrH4YHbIM OOpa3som, 
UKCHPOBAJICA JONOMHUTebHO B POpMaJMHe HIM 2%KULKOCTH bysna. IIpenapari 
OKPalIMBasIHCb 2Kee3HbIM TeMaTOKCHIHHOM Mo Teligenraiiuy u mo ScBouny. 
Kpome Toro, JeasIvcb BepTHKaJIbHble Cpe3bl MBI MepeqHei OpiowlHOl CTeHKU 
JO HM Tlocie coKkpalleHHa. 
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MpnueuHasd uacTb CTeHKH OpIOMIHOTO JIHM@aTHYeCKOrO MeLIKa COCTOHT U3 9 
JOTeINA HW COCIMHUTeIBHOTKAHHOM MviaCTHHKU, KoTOpad Oe3 peskoH rpaHult 
TlepeXOAUT B M@2KMbILIeYHYIO COeCLHHUTeEIbHy!IO TKaHb. MbIIUbI WeHTPasbHOo 
yaCTH Mepesueli OpIouHOli CTeEHKM pacMosaraloTcA MpOMOMbHO. DHAOTeIMU, 10 
KPBIBaIOllMit UX, MpeycTaBAAeT COOOIO HeMpepbIBHBIM MWacT TeCHO COMKHYTHI 
VW CHJIbHO YIWIOIMeHHBIX KeTOK. DopMa UX HeosHHaKkoBa. MmetoTca MoMroHasb 
HbI€, MHOFOJIOMAaCTHbIe HW BepeTeCHOBHHbIe JJIeEMeHTEI. BeIW4uMHa KJIETOK TakxK 
BapbupyeT B 3HaYNTeJbHON CTeneHH. B WeHTPaJIbHbIX YaCTAX MacTa MpoLosb 
Hb pasMep KWJeTOK, MapaJebHO XOJY MbIMICYHBIX NYYKOB, BbIYHCeHHbIM 
KaxKOM Clydae Kak cpeqHee apndmeruueckoe u3 50 mposeiaHHbIxX UsMepeHui 
papusetca 67,3 w, MonepewHHK 64,5 w. OcTpoBKM «TeMHBIX KJIeETOK» (?), HMerO 
IHeCH B SHAOTeEMM KOXKHOM YaCTH CTCHKH, B ee MBILNeUHOH 4YaCTH He BCTpeua- 
ioTca. [panuibl SHLOTeMaIbHBIX KJeTOK IpeACTaBIAIOT COOOIO TOHKMe U3Bu 
JIMCTbI€ JIMHMM. CTeneHb H3BUJIMCTOCTH MW CTPpyKTypa NOrpaHHyHbIX JIMHWM He- 
OJMHAKOBbI B pa3sJIMUHBIX KeTKax (pc. | a, 6). Han6ombutee KomM4eCTBO cepeb- 
pa BbINaqaeT MO rpaHHilaM KJeTOK, pacnOJIO*KeHHbIX Ha, KPyNHbIMA COCyaMuv 
mepewHel OplowiHOH CTeHKH HM B OONACTH Hal rTpyquHOH. Syecb HepeKO BCTpe- 
YalOTCA INMPOKHe TpaHUIIbl C «IYIIHCTbIM> OTJORKeHHeM cepeOpa. JloBObHO 4a- 
CTbI B 9HAOTeIHM Se3sbayepHble Momlaqku. B OosbUIMHCTBe 2%Ke CyYaeB 3HIO- 
TeJIMAJIbHbIC KJI€TKH COepxRKaT MO OLHOMY ALpPy, KOTOpoe yale pacmouaraeTca 
Helavieko OT rpaHulbl. Hepeyko Apa pacnouslaratoTcaA Nol JIMHHAMM KJIeETOUHbIX 
rpaHui. IIpH stom Ha OJHHYM AAPOM MOLyT CXOAMTBCA TpaHHI[bl HECKOJIbKHX | 
KuIeTOK. pa cocemHUX KJeTOK HepeAKO pacnosiaraioTca rpynnamu. B OoKOBbIX 
OTe1aX MbIMIeYHOH CTCHKH, KaK IIpaBHJIO, BCTpedaloTCA MHOTOAepHble KJIeTKH, 
pacnovlaraiollvecA W30MpoBaHHO WIM rpynmamu. KomnuecTBo afep B HUX JlO- 
xoluT Zo 10—12. B wntTonma3smMe SHAOTeIMaJIbHBIX KJIETOK Pa3JIM4aeTCA OKOJIO- 
AjlepHad, TeMHee KpacslladcaA reMaTOKCHJIMHOM, 4aCTb HW NepudepHyeckad, Kpa- 
caulaica cBeTee. B OKOJIOAepHBIX Yy4aCTKaX WHMTONIAa3Mbl HepeqKO BCTpe- 
YarOTCA MeJIKHe CBeETJIbIeE BAKYOJIH, KOTOpble HHOra JedopmupyroTt aqpa. B MHo- 
POAMEPHbIX KJIETKAX OKOJIOAZCPHbIe YUACTKH CJIMBAaIOTCA B OOWLYIO WIA BCeX Aep 
Maccy Oa30@uJIbHOH WHTOMNIAsMBI. B OTIeJIbHIX OJHOAMEPHbIX KJI€ETKaX H MHOLO- 
ANEPHbIX SJIEMeHTAX NocIe CepeOpeHuA BOKPyr Aep HHOTa BLIABIAeTCA TeM- 
HbIM BeHYHK, COCTOAIMM v3 OCcayKa cepeOpa. 

IIpu usyueHun PopMbl MH pasMepoB KJeTOK S3HAOTeEMHA Moce COKpallleHuA 
MBI yueTy MOLBeprasiucb CyIeLyIoulwe WapaMeTPbI KJICTOK: MpOOJbHbIe HW MO- 
TlepeuHble (10 OTHOMEHHIO KO BCeMY I1lacTy) HAaMeTpbI, WOMayb, WIocKocTHaA 
JWIMHa PpaHUll. OTH TlapaMeTpbl ONpeMeANHCh Kak CpefHee apHdMeTHyecKoe HZ 
50 M3sMepeHHi OJHUX M TeX 2%Ke KeTOK JO M nocwe coKpamenusa. IIpu «cynpaBu- 
TaJIbHOM» HCCIeEMOBaHHH KJIETKH HW3MepAUHCb MO doTorpaduim, cpaBHeHHe 
NOJIYYeHHIX IPH STOM Pe3YJIbTATOB MPOW3BOAHJIOCb B OTHOCHTEIbHBIX BeJIH- 
YHHaX. 

Ha6smofenua mokasau, YTO Tlocme COKpalleHHA MBI MepewHei OpromiHolt 
CT€CHKM JIATYUIKH MPOMCXOMMT YMeHbINeHHe TVJIOCKOCTHBIX pa3MepoOB 3HOTe- 
JIMAaJIbHBIX KJI€TOK JIMM@aTMyecKoro MeliKa. YMeHbINeHHe pa3sMepoB KJeTOK B 
HallpaBJIeHHH, MapaJJIebHOM JIMHHM COKPallleHHA MBI, IpeBOCXOMUT yMeHb- 
IleHHe KJIeTOK B TOlepeyHoM HalipaBseHnu. [lepBpit 13 sTHX WMAaMeTPOB yMeHb- 
IaeTCA (B YCJIOBUAX MOCTABJICHHBIX ONBITOB) B 1,5 pasa, a B OTMebHBIX KJIeT- 
Kax B 2 pasa (puc. 2a, 6). Ha duxcupoBaHHBIx MpenapaTax OH yMeHbUIaeTCA 
B 2,2 pasa. Tlonepeunpiii HameTp HM pH «cynpaBUTabHOM» HCCeOBaHHH, HM 
nocuie (PUKCaIlMM yMeHbUaeTCA Mb B 1,1 pasa. B HeKOTOpBIX CmyuaAXx OH He- 
3HAYHTeIbHO BospactaeT (B 1,02 pasa). B a6comoTHEIx ucdpax Ha PuKCHpOBaH- 
HbIX MOCIe COKpalleHUA MpelapaTax MpOMObHbIi WHamMeTp KeTOK paBHAeTCA 
29,3 u, TomepeyHpi 60,4 w (m0 coKpamjenusa, cocTBeTcTreHHo, 67,3 u 64,5 a 
CM. BBIUIe). 

Tipu COKpallleHuM MBI Mepequeh OpriouiHoH CTeHKH MpOHCXOAHT HeKOTO- 
PHIH CIBUMT KJICTOK SHOTeMA B MOMepeuHoM K IvlacTy HampaBseHun. IIpu stom 
Ha NOBepXHOCTH ero OOpasy1OTCA MewKHe cCKaqKu. KomuyectBo u BesIMUHHa 
CKaqOK 3aBHCAT OT CTeNeHH COKpallleHHA MbILIL. 
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Puc. 1, Sugoteiwi MmbmueuHOH CTeHKH OpiolmHoro sMMdaTH4yecKoro 

MelIKa JO COKpalleHHA, @— KJIeTKH C CHJIbHO H3BHJIMCTbIMH JIMHHAMH 

TpaHHu; O—KJeTKH CO CMa6O H3BHJIMCTLIMH JIMHHAMH rpaHHy.CepeOpenue, 
2%KHKOCTb ByaHa, reMaTOKCHJIHH no AcBouny. 300 x 


Puc, 2. SuOTeHH MbINMeYHOH CTEHKH OpIOWIHOTO JHM@aTHueCKOrO MellKa 

jo (a) uw nocue (6) coKpamleHHua (TO xe MecTo), CrpeiKOM OTMeyeHa KJleTKA, 

MpOMObHbIMT AHaMeTp KOTOPOM yMeHbIIMWICA B 2 pa3a, CKaqKH Ha M0- 
EB€PXHOCTH 9HZOTeIHA, Cepebpenne, 400 


Puc. 3. SuforeHit mbmmeuHOH CTeHKH OplowiHOro HM@aTHYeCKOrO MelIKa 
no (a) wv mocae (6) coKkpamjenus. Cokpanlenue (opMbI KJeTOK MpH yMeHb- 
IWCHHH HX nolan H pasmepos, Cepe6penne. 400 


JUAH, tT. 137, Ne 5, Kaouxos 


ia a 


| Tlnomaqb KaeToK mocuie CoKpaileHua yMeHbillaeTCa pu «cynpaBHTanbHOM» 
accIeqOBaHuH B cpefHem B 1,7 pasa, mocie dbuKcanun — B 2—2,5 pasa. 

| JinmHa rpaHvm Mo MiocKOcTH B yCNOBHAX MOCTaBJICHHbIX OTBbITOB YMeHb- 
(waeTcaA Mocye cokpaienua B 1,2 pa3a. BaIcTyMbI SHOTeIMaIbHbIX KJIeTOK He 
| ucuesaioT Mocse COKpallleHua, paBHO Kak He OOpa3yroTca 3aHoBo. IIpu 3Tom mpo- 
MCXOJMT TlaBHbIM OOpasoM H3MeHeHHe yroB, MOA KOTOPbIMU CXOAATCH yaacTKH 
MOrpaHHuHbIx JIMHHM NO cokpallleHux. B rpanuiax, pacnovox*KeHHbIxX Mepmen- 
JMKyJIAPHO K JIMHHM COKPallleHHA, STM YrvIbl YBeMYMBaloTCH (CTaHOBATCA 60- 
lee TYMbIMM), B rpaHMiax xe, MapalMebHbIX JIMHHMM COKpallleHMA MbILIL, 
OHM YyMeHbuUIaroTCs. 

_ Ha q@uxkcnpoBanHbix Mocyie coKpallleHuA pelapaTax KomMueCTBO Afep Ha 
OAHOK UM TOM xe NNOMWaLM (None 3peHuA MuKPOCKOMa) yBeNuUMBaeTCA MpuMep- 

Ho B 2 pasa. IIpu sTom HepexKO MponCxOLNT NOBOpOT sep B HalpaBeHuN, T0- 
TepeuyHoM JIMHHM COKpallleHHa. 

_ @opMa MH B3aHMOOTHOWMeHHS KeTOK pH paccMaTpHBaHuM C MOBepxXHOCTH 
W3MCHAIOTCA OUCH HE3HAYHTEJIbHO, H OTbICKATb HY2KHYIO SHJOTEMAaJIbHYI0 KIeTKY 
Tlocle COKpatlleHHA MOBObHO serKo (puc. 3.4, 6). DHLOTeEMMAbHBIM WacT B esIOM 
‘coxpaHAer Bce MopdosoruyeckHe OCOOCHHOCTH COCTABJIAIOULUX ero 3IEMeHTOB. B 
‘CBA3H C YMeHbINeHHeM Mocse COKpallleHHA MOULaLM KJICTOK U MJIOCKOCTHOM JIMHBI 
‘TPaHUL CreqOBaNO Ob OXKULaTb COOTBETCTBEHHOFO YBeIHYCHHA KJIeTOK B TOJIUIMHE. 
‘Oguako Nowy4ntTb Ha OTBeCHBIX Cpe3ax TOUHHIe WMPoBbIe aHHBIe, KOTOPHIe Obl 
| COOTBETCTBOBAIIH «CYIPaBHTaJIbHbIM> HCCeqOBaHHAM, MOKa He IpesCTaBUsOCb 
BOSMOXKHBIM. J[e0 OCOXKHAeCTCA CHJIbHbIM BJIMAHHeM FHCTOOrHyecKOH oO6pa- 

OOTKU Ha OOBEM KJIETOK H TPYAHOCTbIO yueTa BO3HHKAIOULUX Mp 3TOM H3MeHe- 
‘HHH B CBA3H C HeE3HAYHTeIbHOH TOJIIMHOH KJIeTOK. 

_ Takum o6pa3oM, B yCJIOBHAX MpOReaHHbIX OMbITOB NMpOHCXOANT yMeHbILIe- 

HHe IJIOCKOCTHBIX Pa3MePOB SHAOTeIMaJIbHBIX KleTOK. Han6oubulee yMeHbILle- 
| HHe KJeTOK Ha6s0AaeTCA B HallpaBJICHHH COKPallleHHA MbIIIIIL, YTO CormacyeTcA 

C pe3yJIbTATaMH YNOMAHYTOLO BbIle HCCIelOBaHHA, MpousBeyeHHoro [IIBapiem. 
YMeHbUIeHHe MI0WalN KJIeTOK HM MJIOCKOCTHOM JWIMHbI rpaHHl MosBoAeT mpel- 
‘TIOJIOHKUTb COOTBETCTBEHHOe YBeHYeHHe KIeTOK B TOMUMHe. I[nocKocTHble ovep- 

TaHHA KJIETOK B JIAHHLIX YCJIOBHAX OMbITOB H83MeHAIOTCA OUCHb He3HAUHTeJIbHO. 

Tlocne dukcaluu U3MeHeHHA, MpovcimesuiMe B JHLOTeEIMU MPH coKpallleHuu MoOL- 

Ne*KallHX TKaHel, BbIpaxKeHbl CHJIbHee. 


BoeHHo-MeMuUMHCKad akajleMHa Toctynuso 
um. C. M. Kuposa 18 X 1960 
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A. A. HHOSEMILEB 


BOSJEMCTBHE MYXOJIOBKH-NECTPYLUKH (MUSCICAPA 
HYPOLEUCA PALL.) HA 4HCJIEHHOCTb EE )KEPTB 


(ITpedcmaenexo akademukom H. H. WI maaveayserom 9 XII 1960) 


B3aHMOOTHOWeHHA MeKLY BUaMU, NOTPeOIAIOWIHMH %KUBOTHY!IO TIMULy, HW 
UX WKePTBAMU TIpeMCTAaBJIAIOT HE TOJIbKO OOJIbILOH TeopeTH¥eCKHH MHTepec, HO 


MW UMerWwT CYUTeCTBeHHOe IIpaKTHYeCKOe 3HAYCHHE B CBA3H C NPHMCHEHHeEM 6uOJIO- | 


rHueckoro MeTOa GopbObI C BPeAHTeJAMM CeJIbCKOFO HM JIeCHOTO xo3AiicTBa. Cy- 
IleCTBeHHOe 3HaYeHHe B 3TOM MpoOsemMe HMeeT BbIACHeHHe CTeMeHH BOSTeHCTBUA 
XHIUJHHKa Ha *%KepTBy B TeYeHHe ONpeseIeHHOrO MpoMexkyTKa BpemeHu. Meccsen0- 
BaHHH TaKOrO pojla, K ComKaseHutio, ele Maso (1,?,19,13,44.16-19)| CnennanbHblx 


2Ke padoT TIO BbIACHEHHIO CTeEMe€HH BO3SeCHCTBUA OTeJIbHbIX BHJOB HaCeCKOMOAT- 


HbIX IITHIL HA HAC€KOMBIX B OTe4YeCTBEHHOH JIHTepaType HeT COBCeM. 


Hau MaTepHaJI co6paH B Me€JIKOJIMCTBCHHOM JICCY, PaCNOJIOHAECHHOM HEJlaJie- } 


KO oT noc. IlaBnoscKaa Cuo6ofa Kpacnoropckoro patona Mockosckoii 06.., 
B nepHoyc 17 VI no 2 VII 1959 r. Jlec, B koTOpoM MpoBosuTacb paboTa, cocTos 
U3 Oepes B TlepBOM Apyce HU OpelIHHKOBOrO Mosecka. 

Metoyquka-onpeseseHisA YMCN€HHOCTH HM BYOBOrO CocTaBa GecMosBOHOUHBIX 
B pa3HbIX Apycax wieca Oplia pasMYHOK. MayHy NOACTHAKH HW TpaBAHOrO MOKpo- 
Ba Y4HTbIBaIH 0 MeTowuKe B. E. Jlorena (*); Gecno3BOHOUHBIX, OOMTAIOULHX Ha 
JIMCTbAX WM BeTBAX MOMIecKa M A peBOCTOA,— MyTeM B3ATHA B MapJIeBbI MeIIOK 
MOJl€JIbHBIX BeTBeH. B KaxKOM H3 9THX CTy4aeB B paboTe NPHHHMasIM yuacTue 
UBa-TpH YeOBeKa; OCOOoe BHUMAHHe OOpalljaocb Ha TO, YTOObI He ObuIO «yTeU- 
Ku». [Ip ma6opatopHom onpeseseHHH MaTepHasa H3 MOACTHIKA HM TpaBAHOrO 
MOKPOBa YHCO OeCHOSBOHOYHBIX OTHOCHJIH K yYeTHOH MOMalv, C KOTOpOoH OHH 
OblIM CoOpaHbl. Takux yueTHbIX MI0WaqoK Oblvio 3anomeHno 20, Kaan pa3me- 
pom 543 cm?. 

IIpu pas6ope MatTepvasia H3 MapJIeBbIX MeWIKOB MOJCUMTHIBAIH YHCIO JIMCTbeB 
Ha KaxKOH MOJesbHOM BeETBU, a UMCO HaieHHbIX GeCciOSBOHOUHBIX OTHOCHJM 
K UMCJIY JIMCTbeB, OKa3aBIIHXCA B aHHO mpobe. Bcero Ha MOJeJIbHBIX BETBAX 
OpelliHukKa OblIO-MpocmoTpeHo 1802 sucTa, a Ha MOJebHIX BeTBAX Sepesnt 2170. 

Ha cTBoulax openiHuka OOHTaTenel YUHTbIBaNM yTeM COopa UX OT KOMIA JO 
BepUIMHbI (BCero ObWIM NOACHMTaHLI OOuTaTeIM Ha 50 cTBomMKax).O6uTaTeneli 
CTBOJIOB Oepes YUHTbIBaIM TyTeM COopa BCeX OeCMO3BOHOUHBIX Ha onpeleeH- 
HBIX yYaCTKaxX MOBEPXHOCTH CTBOJa (YaCTb KOTOPHIX HaXOANMaCb HMKe KPOH 
moawiecKa, a YaCTb — Hajl HUM) HM Mepepacueta Ha BCIO ero MOBepXHOCTh (BCero 
OblIO MpocmoTpexo cBpuue 100 CTBOJIOB). OK3EMIMIAPLI IMHO OKOO 1 MM “IK 
MeHee He yYMTbIBAaJIH, TaK KaK OHH HE BXOJAT B UHCIO OObEKTOB MMTaHHA MYXO- 
JIOBKH-lecTpymiku. Ilostomy HeKoTopble rpynnbl MemKUxX 6eCno3BOHOUHIX 
(TIM, WHKaAKM, HOrOXBOCTKK) MpelcTaBseHbI B yueTaxX 3aHW2KeHHbIM 4HCJIOM. 
Bcero, Takum O6pa3om, Obwio coOpaHo HM ompezemeHo oKouO 3,5 THIC. 6ecn03BO- 
HOYHBIX, KOTOPbIe M MOCYKUIM OCHOBON JIA WabHeMIIMx pacueTos. 

Bpuio NoAcuMTaHO YMCO AepeBbeB HM KyCTapHHKOB, TIPHXOMAWLUXCHA Ha e]H- 
HUILY MOWaH, a TaK*Ke CpeHee YHCIO JHCTbeEB Ha HHX, UTO aJlO BO3MO2XKHOCT 
CheaTb TepepacueT aOcosIOTHOTO YHCIa SeCNOSBOHOYHBIX, MPHXOAANUXcA Ha 
CAMHMUYy Miomaqn seca. IIpu stom oKa3aulocb, YTO OCHOBHaA Macca G6ecto3Bo- 
HOYHBIX, TO pasMepaM HM JOCTYMHOCTH MpelCTaBsAIOMUX COOOH MOTeHIMabHbIe 
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|KEPTBbI MYXOJIOBKH-IeCTpyWIKH, CocpeqoToueHa Ha JIMCTbAX Gepesnl (66% oT 
qHca1a OeCNOSBOHOUHBIX Ha eCAHHHLY Miomlaqu seca). Uncao xe OObeKTOB Ha 
PTBONAaX Oepes COCTABIAeT JIMUIb HeMHOrHM Gouee 1%; CooTBeTCTBeEHHO 4HCIO 
SecMOSBOHOUHEIX Ha JIMCTBe OpellIHHKa MeHee 6%, Ha CTBOJIMKaX OpellIHHKa OKO- 
|no 0,2%, B MoqcTHIKe U TpaBAHOM MOKpoBe oKoN0 27%. Tak Kak B 30HY, O6- 
aBJIMBaeMy!O MyXOJIOBKaMH, BXOJAT Bce saApycpr seca (!'), Bce 6ecno3BOHOUHBIEe 
OKASbIBaIOTCA MpakTHYeCKH JOCATaeMBIMH JIA OXOTALMIHXCA MITHIL. 

Tlockoubky MJIOTHOCTS rHes{AULeHCA NOMA MYXOJIOBKH-MeCTPYyWIKH 3a- 
*|BHCHT HCKJIOUNTeEIbHO OT KOJIMYECTBA MOLXOAAMMX WIA THeE3qOBaHuA Ayer u 
ACKYCCTBeHHBIX rHesqoBul (°,’,1"), Bce OCTaIbHbIe pacueTbI BeJIHCb HCXOMA He 
H3 BECbMa H3MCHYHBOM WIA Pa3HbIX yYaCTKOB sleca KCpeHel MIOTHOCTH rHe3jo- 
BaHus» Bua, a H3 pasMepOB OXOTHMUbErO yyacTkKa (°), MOMLab KOTOPOroO BeCb- 
Ma MOCTOAHHA B MeJIKOJIMCTBeHHOM siecy: M +m = 1500+ 16 we. 

_ Ha stot nuomayu Opio B cpeqHem 120 KycToB opeurHuKka u 180 Gepes. 3uas, 
TO B KaxKJIOM KyCTe OpelIHHKa NpuMepHo 6,6 CTBOMKOB, a KOJIHM4eCTBO JIMCTbeB 
CocTaBseT B cpeqHem 5000 Ha KycTe opemiHuka u ~ 80 000 Ha Gepese, merKo 
[paccunTaTb KOJIMYeCTBO TeX HJIM HHbIX BUOB WIM py Gecno3BOHOUHEIX, OOH- 
TaIollHX Ha MWOWaH OXOTHMUbero yuacTKa (cM. TaGw. 1). 

, Tlepexoaa K KoNHMueCTBeEHHOM XapakTepHCTUKe GeclO3BOHOUHBIX, YHHYTOKEH- 
| a Ha MouayqH OXOTHHYbero yuaCTKa B THE3OBOH MepHo, MbI HCKIHO"aeM 
M3 pacueTa MMTaHHe Mapbl MTHU-powuTeseH, TaK K&K HEBO3MOXKHO Y4eCTb KO- 
WIMYECTBO CbENCHHOM B3POCJIbIMH NTHWAMH MHUH BH3yaJIbHO, aHasiH3 2%e Cosep- 
2KMMOFO XKeJyAKOB JaeT UCKayKeHHYyIO KapTuHy (*). 

KosmuyecTBo Gecio3BOHOUHBIX, MOTPeOAeMbIX BbIBOMKOM MYyXOJIOBKH-HecT- 
‘PyYWIKH 3a BpeMsA MpeOLiBaHHA B Hesse, paccuuTaHO CeLyIOULMM OOpa3som. Pas- 
Mep «CpeHero» BbIBOKa B THe3e H3 MeJIKOJIMCTBeHHOrO Jieca B 1959 r. paBHaAu- 
‘ca 5,4 juv.; wuc0 NpuseTOB B3POCJIBIX K rHe3y C 6 NTeHILAMH B 4ac PaBHO 28,2 *. 
‘Orcioga, yuuTpIBan JanHpie A. H. [Ipomnrosa (*) 0 cra6umbHOCTH HHTeHCHBHOCTH 
KOPMJICHHA, a Tak?Ke, UTO B CpeMHEM BBIBOJOK COCTOHT He U3 6, a u3 5 MTeH- 

1[0B HM UTO KOpMJIeHHe MposomKaetca 16—17 uac. B CyTKH, NOJyyaeM IpHMepHo 
405 npuseToB NTHIL Cc KOpMoM B JeHb. Banu3kaa wHdpa (450) mpuBogutca Xapt- 
MaHoM (1") It BLIBOZKAa 5,5 NTeHIOB. Tak KaK B M@JIKOJIMCTBCHHOM JIeCy IITeHIbI 
NpOBOAAT B rHe3ze 15 WHeH, UMCO MOpLu KOpMa, IpHHeECeHHbIX B3POCIbIMH, 
Oynet 6075. Stumu 15 THAMH UM OrpaHuuMBaeTcaA MpeObiBaHHe MTeHILOB B Mpelelax 
WaHHOTO OXOTHMYbero yuacTKa, TaK Kak Cpa3y MO BblwleTe H3 rHe3a BbIBOJOK 
NOKWlaeT MeCTO THe3OBaHHA. ; 

Bcero 3a nmepHoy HaOmI02eHUH y NTeHIOB B Bospacte OT 4 Oo 13 AHeH ObIIO OT- 
HATO 344 nMopiun KopMa, CoxepxaBiHe OKOO 900 9K3eMMIApOB GOecr03BOHOU- 
HbIX, OTHOCAINMXCA K 172 BuyaM. M13 3THX TaHHbIX HU ObIO paccuuTaHO KOJIM4e- 
CTBO TeX HJIM HHbIX BHJOB HW rpylm GecMo3BOHOUHEIX, CbeJIeHHbIX IITeHIaMH 3a 
nepvoy, npeOpipaHua B rHesye (cm. Ta6u. 1). 

IIpuBeqeHHble aHHble, B CHJIy HEKOTOPbIX yCJIOBHOCTeH CamMoro KOJIM¥eCT- 
BeHHOrO y4eTa, He IIpeTeHAYIOT Ha MOJIHY!0 TOUHOCTH, OHAKO OHH, I10O-BHMMOMY, 
WOCTaTOUHO YeTKO OTPaxKalOT B3aHMOOTHOUICHHA MYXOJIOBKH-IeCTPyIKH C ee 
2%KepTBaMH B JlaHHbIX YCJIOBHAX. 

Kak BuHO u3 Tabu. 1, cTeneHb BOSJeHCTBHA MyXOJIOBKH-MeCTPYLIKH (B aH- 
HOM CJlyuae — BbIpaxKeHHOe B MpOMeHTaX OTHOMIeHHe YaCTH OeCMO3BOHOUHEIX, 
CbeJCHHBIX MTeCHILAMH, K aOCOJIOTHOH YHCJIEHHOCTH STHX Ke BAOB Ha OXOTHH- 
YbeM Y4aCTKe) Ha Pa3JIMUHbIe BHALI MU rpylmbl GecMO3BOHOUHEIX KOJleO/eTCA B 
oveHb WMpoKUX npegenax. II[pu sTOM HeKOTOpbie BUYbI YHHYTOAAIOTCA Ha ahs 
H Jlaxke Goubiue. OHako 3]eCb HalO MOAYeEPKHYTh, YTO Pedb HET O BO3MEHCTBUU 
TOJIbKO B Mpesesax OXOTHH4bETO yUAaCTKA: CJM YUeCTb, YTO CpeAHAA MIOTHOCTS 
PHe3OBaHHA MYXOJIOBKH B MeJIKOJIMCTBeHHOM Jiecy B 1959 r. Obluia Hake, 4eM 

1 mapa na | ra, To, cneqoBaTebHO, CTeleHb BO3LCHCTBUA Ha GeCMOSBOHOUHBIX M0 
BCeMy JIECHOMY MaccuBy OyfleT B HeECKOJIbKO pa3 HWxKe, YeEM MPHBeeHHad. 


* Cpemuee BbiBeseHo Ha OCHOBaHHHM Tpex KpyrviocyTouHbIX H 20-uacOBbIX HaO/IOLeHHH y 


rHe3ql. 
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BosyelicTBHe MyXOJIOBKH-IlecTpyWKH Ha ee 2KepPTBbI 


A6comroTHoe 4HCIO 


TaoOuaunua ft 


Oss CooTHomennue, 3 
aes 0 Et 
@asa as aye 
Buy nuuH pasBuTua mpuueceu. Ha OXOT- = a aS 
as ones EQ B Jecy |B THLE as 
WH. yuactTK 5s (Un } Ss 
MOJIJIOCKUM 
Pulmonata (kpome ro- 
JIbIX CJIM3HeH) 265 7 300 BoM | PORN Si 7/ 
MAY KOOBPASH DIE 
Lycosidae 106 21 900 CO) ayia me ola) llewte Oe 
Araneae 951 39 900 2,4| 2,3 |) 658 
Phalangida 194 6200 | 3,40}, 90749) 145s 
MHOTOHORKKU 
Diplopoda 242 18 000 452i hyd SO aie tee 
HACEKOMDBIE 
BecHAHKH 
Plecoptera Vmaro 141 4 200. | 10,2") Oe 
PaBHOKDPH Abe 
Jassidae imaro 530 63400 | 0,8] 3,6} 3,5 
Cicadoidea 61. He omp. | Humca 442 13 500 3,3, | 0, Sie 259 
Aphididae Umaro 71 | 685400 | 0,04 | 38,9] 0,5 
Ilomy KeCTKOK Dp bH- 
Ere 
Miridae Vimaro 88 48400 | 0,2] 2,8] 0,6 |—0,7 
IIpoune Heteroptera Maro 299 24 700 1 Gbwids 2: |, 25 09)-b0e2: 
PKecTKOKpbaAbe 
Athous sp. Vimaro 449, 13 400 3,3 | 0,8 | 2,9 |--0,6 
Cantharididae Vimaro 304 2400 | 14,4] 0,1 | 2,0 |-+-0,9 
Coccinellidae JImuwaku 1448 28 400 S441, 650 9,0 Ong 
Phylobius argentatus | Umaro 242 158 200 0,4 9,0 | 1,4 |—0,7 
Curculionidae 61. He onp. | Amaro 942 148 400 0-4| 8,4) 4;4:/—=0,7 
IIpouue Coleoptera Vimaro 143 48 300 O38 Del 0,9 |—0,5 
IlepenouuaTok ph- 
pre a 
Tenthredininae Vimaro 636 4100 | 15,4] 0,2 | 4,2 |-+0, 
oy JwuHnKy 2066 10100 | 20,5) 0,6 | 13,6 |--0, 
Formicidae Vimaro 424 49 100 ar al We ig = 
IIpoune Hymenoptera | Amaro 230 5,900 3,9 1 20,3 |) Tyo eo 
AByKpb abe 
Rhagio scolopaceus Vimaro 459 2200 | 20,7] 0,4] 3,0 |-+0 
Dioctria oelandica Vmaro 336 4700 | 19,6] 0,4} 2,2.}+0 
Empis tesselata Vmaro 565 4400} 40,9) 0,4} 3,7 |44 
IIpoune Diptera _ Vimaro 1186 35.900} ° 3,38) 2,0) )" GS-0 
5 A JimunuKu 53) 9 700 0,5 | 0,5] 0,3 |—0 
yueHHuKu 
Trichoptera Vmaro Oe 
Te ee a ad ea ABLE 
ortricidae Tycennna 618 46007) 43% 5 O23") ee, Take 
Senet, Tyceunua 389 27 900 1,4 1,6). 256 mhiy 
ost hatte dispar Tycenuua 265 78 400 0,3: | 94,4 .)rvhet 0549 
rochadae ; Tycenuua 1042 16 400 6,4| 0,9 | 6,9 |+0,6 
poune Lepidoptera Vimaro 898 4500 AO Ose’ 9,9 |+0,9. 
| Tyceunua 106 2.000 Dye te Osh |) Unt tarU ae 
IIPOUWE Tnapu. o6p. 
BECHMO3BOHOUH BIE JHYHHKH Hi 
KYKOJIKH 
HaC€KOMBIX 89 213 300 | 0,04 | 12,2 | 0,6 |=0,9 
pr ee 
Horo . 1 763 500 | 0,86 | | 
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NO © NROLOS SNEH 


He MeHee BaxKHBIM, YM «CTeNeHb BOSelCTBHAY, MOKa3aTesleM, XapakTepH- 
YIOWMM B3AHMOOTHOUICHHA XHIHUKa C 2KePTBOM, ABJIAeTCA BbIOOPOUHOCTd B IIH- 
aHuv, Ha HasMyve KOTOPpOH ykKa3bilBaeTcA B page pa6dort (1°,1’). Tlocnequaa 
Wee ee 
“1 aa al ‘ 
6|PHMeHTaJIbHOH MxTHOJorHH B. C. MBuespim (°). 
H30upateibHocTb MYXOJIOBKH-II€CTPylIKH IMO OTHOLWIeCHHIO K HavGoulee mac- 
COBbIM BHJlaM MeJIKOJIMCTBEHHOrO Jieca (TIM, JOMTOHOCHKH HU T. 11.) OKa3bIBaeTCA 
orpuraTerbuoit, 4TO, 10-BHJHMOMY, CBA3aHO C HelMpHroxHOCTbiO ITUX BHOB Kak 
num Ais mTeHwoB. Ilo orHomlennio xe kK (bOpMaM C MATKHMMH MOKpoBamu (J1H- 

MHKU, TyCeHUIbl, MyXH H Jp.) Yallle NPOABAAeTCA MOMOKUTeMbHaA U30u“pa- 
aM IIpu 9TomM (bakT uacTol BCTpeyaemocTH B WOOpIYe MyX H Ga6oueK, BH- 
AMMO, MOXKHO OODACHHTD elle H TeM, YTO OHM OOUTAIOT B 30HE, HavOo/lee HHTeH- 
peibHo O61aBIMBaeMOH MYXOJIOBKaMH, H, B CHJly 3aMeTHOCTH, JIerKO CTaHOBATCA 
| ages OXOTAMMXCA TTHIL. 

CnekTp MHTaHHA (MpOWeHTHOe OTHOMIeCHHe OTeJbHEIX OOBEKTOB B pallvoue 
arrextion KO BCeli CyMMe OcOGel, BXOJAMIMX B 9TOT PallHOH), KaK BUHO H3 Tabu. |, 
‘He oTpavkaeT HH usOupaTembHocTH B IIMTaHHMH JaHHOrO BHJa, HU TOTO Bo3ssel- 

TBHA, KOTOPOe HCIIbITHIBAIOT O€CMO3BOHOUHHIe C ero CTOPOHHI. Takum o6pa3om, 
Bese: onpeleeHHadA TOJIbKO Ha OCHOBe JaHHbIX MO MMTAHH1O MTeHILOB, 
“He OTpaxkaeT JelCTBUTeIbHOM U36UpaTebHOCTH MO OTHOMIeHHIO K MMoeaeMbIM 
“Bua. 

PesioMHpys BBIILMeH3JIOXKeHHOe, MOXKHO 3aKJIOUNTb, YTO HaHGoulee OObEKTHB- 
ay NOKa3aTeIAMH, XapaKTePH3yIOUHMH PakTHYeCKOe BOSMeHCTBHe XHULHUKA 
"Ha YHCJEHHOCTD €F0 %KePTB, ABAIOTCA «CTeNeHb BOSeHCTBUAY M CBAZANHDIi C HEIO 
ce KoppelAlneH «HHJeKC U8OUpaTeJIbHOH CnocoOHOCTH». OTH Ba NoKa3a- 


TIPCTEIACTCA MOKASATEJICM JJIEKTHBHOCTH Ev= IIDHMCHEHHBIM B 9OKCIIe- 


Ted MOFYT JOCTaTOUHO TOUHO XapaKkTepH30BaTb 3HaveHHe JaHHOro BHJa XHILI- 
HHKa B OvoleHose. B uacTHOcTH, BUAHO (Tab. 1), YTO MocTaTOUHO CHJIBHOMY BO3- 
| ZelicTBM10 CO CTOPOHbI MYXONOBKU-MeCTPYUIKU NOABepraeTcA PAL MOMeSHBIX WIA 
seca XHIHbIX HACeKOMBIX (TOJIKYHUMKH, O€KaCHHIIbI, KTBIPH, JIMMHHKH Oo*KbUX 
KOPOBOK HM Hae3qHHuKH). Ilostomy, HecMOTPpA Ha TO, YTO MYXOJIOBKH YHHUTOKA- 
1OT PA BpesuTemeh (4eIyeKPbWIbIX MHJIMJIbULMKOB), B IleJIOM, C JIeCOXO3ALCT- 
BeHHOM TOUKY 3peHHA, MbI HE MOXKEM OLLCHHTb UX JeATeJIbHOCTb B MeJIKOJIHCTBeH- 
HOM JIeCy Kak «MOJIe3HYIO», a CKJIOHHbI paClleHHBaTb ee Kak «Oe3pa3JIHUHYI0». 


Mockosckul rocyjapcTBeHHbIi Tloctynu10 
mefqarorwyuecKHH WHCTHTYT 8 XII 1960 
um. B. VW. Jlenuna 
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JI, 3. POMMOHOBA 


M3MEHEHHE 4YBCTBUTEJIbHOCTH K BbICOKOH TEMMEPATYPE. 
B PASBUTHH KMTAKCKOrO AYBOBOTO WEJIKONPATA 
(ANTHERAEA PERNYI G.-M.) 


(ITpedcmaeaeno axademuxom E. H. Ilaeaoecxum 9 XI 1960) 


B OHTOreHeETHYeECKOM Pa3BHTHH HACeKOMBIX CYLJeCTBYeT OTYCTIHBO BbIPaxKeH— 
Had MepHOAMYHOCTh U3suCOrHyecKHX MpoweccoB. YCTaHOBJIeHO, 4TO B XoJe NOCcT- 
3MOpHOHAaIbHOrO Ppa3BHTHA HaCeKOMBIX, BO BPe€MA JIMHeK, Ha OTJCJIbHbIX 39TAa~ 
TlaX MeTaMOptbo3a HMeIOT MeCTO PHTMHUHbIe MOH KEHNA OOMleErO ypOBHA MHTeH- 
CMBHOCTH OOMeHa BelleCTB H ra3000MeHa. OTH NepHObI NOHMKeHHOTO OOMeHAa 
CMCHAIOTCA PC3KHM YCHJIeHHeM TIporeccoB MeTaOou3ma ('~°). Kpome neprosny- 
HOCTH IIpolleccoB OOMeHa, CBA3A€HHOHM C JIMHbKaMH, B JIMYHHOUHOM Ppa3BHTHH. 


HaC€KOMBIX CYIIeCTBYeT, MO-BHAMMOMY, H BTOpoH THM MepHoyHuHocTH OOMeHa | 


BeIIeCTB, C JIMHbKaMH He CBA3AHHbIM, OOYCJIOBJICHHbIM HepaBHOMepHOCTbIO MIpo- 


IeCCOB 3aKJIaKH MMarvHaJIbHbIxX OpraHos (°). JlaHHble paya ucceqOBaHHH yKa- | 


3bIBalOT Ha HaJIMuve OMpeseseHHOH PHTMHYHOCTH PH3HOJOrMYeCKUX MpoeccosB. 
Hi B 9MOPHOHAaJIbHOM pa3BHTHH HaceKOMbIx (? 2°). 

B ontToreHe3e KHTalickoro JyOOBOro WeKONpsAa WepHOAHYHOCTh OOMCHHBIX 
IipoleccOB BbIpaKeHa OveHb YeTKO. MccmeqoBaHHA, MOCBALIeCHHbIe H3y4eHHIO 


ra3006MeHa BO BpeMA SMOPHOHAJIbHOFO PasBHTHA STOFO Ba, CBUeETeIbCTBYIOT 
O HaJIHUHH JByX MepHOOB Caja MHTeHCHBHOCTH ApIxaHua (8,°). [lepBpit H3. 


HHX, IIpH HHKyOalluv rpeHbl B yCJIOBHAX 25°, MpHxoqNTcA Ha 3—4 JeHb pa3Bu- 
THA WH COBMaaeT C MOMCHTOM TIOrpy2KeHHA 3apOMbINeBOH MOJIOCKH B 2KeJITOK — 
KOHILOM OlacTOoKuHesa. BTopolH, MeHee spKO BbIpaxKeHHbI, NepHoy mawenua 
oOMeHa IIpHXOZNTCA Ha 6—7 JeHb pa3BUTHA HU COOTBETCTBYeT MOMEHTY MOJIHOFO: 
HCUe3HOBeEHHA 2KeTKa B Aue (°). TlepnHoquueckue koNeOaHHaA, CBA3AaHHBIe C 
JIMHbKaMH BO BPeMA JINUHHOUHOTO PasBHTHA KHTAWCKOrO AYOOBOrO WleKONpAya, 
yCTaHOBJI€HbI JIA HHTCHCHBHOCTH AbIXaHHA, AKTMBHOCTH KaTasia3pi (°,1°) H CyK- 
IwHAeruypaspr (11), OKHCJIMTeJIbHO-BOCCTAHOBHTeJIbHOTO MOTeHIMala B TKaHAX. 
WH remowumde (1), KOMYeCTBa Pe3ePBHBIX BelllecTB — rukoreua (1) u wKupa(*),. 
la OeKOBOrO OOMeHa ('*). MHTeHCHBHOCTb ras006MeHa, KOTOPad B OOMLEM CHU 
*KkaeTCA 110 Mepe pocTa MH pa3BHTHA TyceHHI, AyOoBoro WeNKONpAa, BO BpeMaA' 
JMHeK OOHapyxXuBaeT rulyOoKylo Jlelmpeccuio, Tora Kak AKTHBHOCTb KaTaJla3bli 
MW CYKUMHernpasbl, a TakxKe pH uv OKMCIMTeJIbHO-BOCCTAHOBUTeEJIbHBIM MOTeEHIH— 
all B 9TO BpeMs ToBpluaroTca (*,°,!). 

M3BecTHO, UTO YUYBCTBHUTeJbHOCTb HACE€KOMBIX K TAKHM MIOBPexKalolluM areH- 
TaM, Kak BbICOKHe H HU3KHe TeMMepaTYPbl, HHCEKTHCHbI, HOHM3NPYiolive H3- 
JIYYeHHA, HEOLMHAKOBA Ha OTICJIbHBIX CTAMAX HHAMBULyaJbHOoro pasBuTua (°, 4, 
®, °,2°°18). Tlo-BuqMMoMy, 9TH pa3JIHUMA HaXOJATCA B CBA3H Cc (u3sHOsorMuec- 
KUMH OCOOCHHOCTAMH Pa3BHTHA, H Tpexke Bcero — C MepHOMYHOCTHIO HEKOTO- 
PbIX TipoleccoB OOmMeHa BemlecTB. M3yuenve H83MeHEHHA UYBCTBUTeJIbHOCTH Ha- 
C€KOMBIX B OTHOIMCHHM NOBpexKalolux tbaKTOpOB BHeIHeH cpesbl («KpHTHUeC- 
KHe MepHOLby), HOMHMO HECOMHeEHHOFO TeopeTHyecKoro HHTepeca B TwiaHe MO- 
SHaHHA OOUIMX SaKOHOMepHOCTeli OHTOFeHesa, HMeeT GOJIbIIOe MpakTH¥eCKOe 
3HayeHHe Kak JIA YCTAHOBJICHHA PeXHMOB PasBeeHHA MOJe3HbIX BHOB, Tak. 
M IIpH paspaOoTke meponpuATui mo Sopb6e c BpeqUTeAMH. 
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B wactosmeh padoTe cielaHa MOMbITKa BbIABUTb KPHTHYeCKHE TMepHoOb B 
MOPHOHAIbHOM M JIMYHHOUHOM Pa3BHTHH KHTalickoro yOoBoro meIKOMpsAsa 
O OTHOIeHHIO K CyOJIeTaJIbHBIM l03aM BBICOKOH TeMMepaTypbl. 

B kKayecTBe KPHTepMA YYBCTBUTeIbHOCTH Oblla M36paHa Temnepatypa 49°, 
oTOpadA MPH KPaTKOBpeMeHHOM BOSJeHCTBHH Ha Alla HU ryceHHl AyOoBoro 
€KOMpPAa He IPHHOCHT 3aMeTHOrO Bpesa, HO MpH Oosee WMTeMbHbIX 9KCIIO- 
BUIMAX OKAa3bIBaeTCH MeTabHOH. Bce 9KCHepHMeHTHI MpOBOANIUCb B TepMo- 
TaTe IIpH NOCTOAHHOM Temnepatype 49 + 0,5°. 

MatepwaJioM CK Ala H ryCeHHIbl AyGoBoro weiKoMpsAya WepsBoii re- 
Hepauuu OuBonbTHHHOK noposL M3AH, nonyyenupiec Yxpanupt. Onnitsi mpo- 
Bofuiucb Ha KponotropcKoi Onvosoruyeckon ctaniuuu AH CCCP (MockosceKaa 
O06.) B meTHHe cesoHbI 1958 u 1959 rr. MukyOauaA Aum ocymlecTBAATach np 
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Puc. 1. UyscrButeJbHOCTh AH AyOoBoro wWeIKONpALAa K BbICOKOM 


Temnepatype (49°) npu askcno3sHuHax 10 (/), 20 (2) H 30 (8) Muu, 

a — oOpa3o0panne H OBICTPBIM pocT 3apofbeBow molocKH, 6 — 

TOrpyKeHHe 3apOMbIWeBOH MOMOCKH B XKeJITOK, @ — OacTOKHHes, 

2— 3aBepmenHe (POpMHPOBaHHA JIMYHHOUHBIX CHCTeM OpraHos, 

O — JlalbHeliIMH pocT H pa3BHTHe 9MOpHoHa, e — HCYe3HOBeHHe 
cBOGOfHOrO XKeJITKAa B Ale 


Temlepatype 17—17,5° u OTHOCHTebHO BlaxKHOCTH BosLyxa 80—85%. IIpr 
STUX YCJIOBHAX JMOPHOHAIbHOe PasBUTHE 3akaHuNBaNOcb 3a 15,5 cyToK. Takas 
CpaBHUTeJIbHO HH3KaA TeMMepatypa Oblla B3ATa B pacueTe Ha TO, YTO 3aMe]VJIeH- 
HOe€ Pa3BUTHE MO3BOJINT Ooulee YETKO BLIABHTb KPHTHYeCKHe NepHogL. Ycrowun- 
BOCTb AHI, ONpesemamacb HauHHaA c 12 yac. Noce OTKa,KH WM 3aTeM Kaxkble 
CyTKH lO BbIxXOa ryceHHl. OMbITbI BeJIMCb pH Tpex 9KcnMo3sHyHAX: 10, 20 u 
30 MHH., B Tpex MOBTOPHOCTAX, B KaxKJOH U3 KOTOPbIX y4uacTBOBaO 0 20 ANIL. 
Pe3yJbTaTbI OMbITOB yCTaHaBIUBaJUCh 10 MpOUeHTY OTPOAMBIIMXCA TYyCeHHIL. 
B kKauecTBe KOHTPOJIA HCNOMb30BaIHCb Alia COOTBETCTBYIOWIMX CPOKOB pas3- 
BHTHA, He MOWBepraBllIvecA JeHCTBHIO BbICOKMX TeMMepaTyp. 

BEIKOpMKa ryCceHHI BewlaCb Ha OTKPbITOM BOSAyXe MOM CeTKOM Ha BETBAX jLly- 
6a, MOMeIeHHBIX B KOPbITa C BOO. YcTOHUMBOCTb ryCeHHI, K BbICOKOM Temre- 
parype ompeesssmacb: a) nepek KaxKTOH JMHbKOM (Hayao CHa); 6) Nocle Kax- 
ol JHHbKU (GenOrosJIOBble, ellie He MHTatoulHecs); B) Yepes KarxK ple [Ba JHA Ha 
MPOTAKCHUW MeXJIMHOUHBIX HepHoRoB. OnpesesenuA yCTOHMYMBOCTH K CyOsleTaJIb- 
HOH Temiepatype (49°) MpoBoqMMCb Ha CepHAX OMHOBO3PACTHBIX TYCeHHIL pH 
OHO akcno3sHuHUu (40 muu.). Kanada cepus cogepxana uo 80—100 rycenun, 
‘PpasfeseHHbIX B 3aBHCHMOCTH OT Bospacta Ha 8 un 10 naptuu. [logxonnirupie 
ryCeHHIbI NMoce BO3LelCTBHA Ha HHX BbICOKOH TemilepaTypou CofepxKasIuCcb B 

_CTCK JIAHHBIX, 3AKPbITHIX MapJeli, OAHKAX B YCJIOBHAX NaOOpaTOpHU, Ha exeqHEB- 
HO CMCHAeMBIX JIMCTbAX [yOa. 
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KouTpouIb B TpeX MOBTOPHOCTAX CofepxKasicA B TeX xe yCOBHAX. Pesyu 
TaTHI OMbITOB YYHTHIBAIHCh MO UCY BbUKMBIUMX TyceHui, Ha 3 cyTKu. IIpu ot 
pa6oTKe MIOJYYeHHEIX JAHHbIX BO BCeX OMbITAX BBeeHa NoMpaBka Ha KOHTPOM 

PesysbTaTbI MPOBeAeHHBIX HCceLOBaHMi MpezcTaBsenbl Ha puc. | w 2. Ile Bano 
PaJIIebHO C BbIABJICHHEM KPHTHYCCKUX MepHOLOB Obia cAedaHa NOMbITKa yBsy ji 
3aTb UX C MOPOJOrHYeCKUMH STalaMu pasBuTHA 3aposba. Kak BIACHHIOCH th 
pu Temnepatype 17—17,5°, mpu KOTOpol MHKyONpoBaJHcb Alla, B TeyeH 
nmepBbIx 5,5 CyTOK 9MOpHOHAIbHOrO PasBUTHA NPOWCXOAUT POCT 3apojBIINeBO} 
MouJIOCKU, KOTOpad Ha 6 cyTKH NorpyxKaerTcsA B XKeTOK, Ha 9 CyTKM JocTuraeTch will 
KOHeuHaA (basa OaCTOKHHeE3a M 3aKaHYMBaeTCA ChOpMHpoBaHHe MopcaJbHo} ti 
qacTH Tela 3apogpuiua. B wHTepBavie oT 8,5 Jo 10,5 THe 3aBepmlaeTca OpMUpay xl’ 

: BaHHe JIMYMHOUHBIX  CHCTe 


°, opraHos. B jabHeHuIem Mpo} it)! 

100 HCXOJHT pocT ye copMupoy iil 
3 30 BaBIUeHCcA ryCeHHIbl, XATHHH3as ith) 
& IIMA MH WMTMeHTaluA ee MOKPOF ttl 
> 60 BOB. TlomHoe HC¥Ue3HOBEH HE) ii 
& *KENTKA B AMIE OTMeYAeTCS) it 
= 40 lipH Tako TemmepaType pa3 
$ BHTHA Ha 12 cyTKH. m0 
& 20 Ha puc. | npuBezenbt KpH-fyy 
6 Bble, OTparkaioulve ycTonuH- 


02 24 60n 24 Gau 2 4 60n 2 4 6 80% BOCTb AHIL KATAMCKOLO iyOoBoro 4b 
T6o3p. W6osp. Wbosp. W6osp. ¥-6osp. IWeKOMNPALAa Ha PasHbix 9TaNax hy 

Puc, 2, UyserBuTeibHOcTb ryceHul, AyOoBoro mwesKO- se pases KiBEICOKON ae 
pala K BBICOKOi Temnepatype (49°, sKcnosunua PAaType (49°) Ip pasHBIX 9KCIIO-| 
40 mun,), / — Hauasio JMHbKH (COH), 2— OKOHUaHHe S3HILTMAX. Xo KPHBbIX WOKa3bI-| 
JIHMHbKH (OeOroJOBbIe) BaeT, 4TO B TeueHHe IIepBbIx } 

2 cyTOK OT Hauvasia pa3BHTHA ff) 

alia fy6oBoro lesKompsya | 

BeCbMa UYBCTBUTEJIbHbI K MeperpeBaHuiO, 3aTeEM HX YCTOMYMBOCTb OBICTPO BO3- 
pactTaeT, cJlerkKa CHWKaACb K MOMeHTY MOrpy2XeHHA 3apOfbleBOH NOJOCKH B 
*KeJITOK, M JOCTHraeT MaKCHMyMa B MepHoy OnacTokuHesa. B Teyenve cielyio- | 
glero lepvoya, Kora 3aBepuiaeTcA OOpasoBaHve JIMYHHOUHbIX CHCTeM OpraHoB § 
(or 8,5 qo 10,5 cyTox), ycToHuuBocTb 9MOpHoHa Kk CyOsleTasIbHOH Temmepatype | 
BHOBb Ppe3KO BOspacTaeT HM CHOBa NagaeT Ha 14 cyTKuH. Hakonell, He3HaUn- | 
Te@bHOe MOBbILMeHHE YCTOHYMBOCTH OTMe¥aeTCA K MOMEHTY BbIxXOJla FYCeHHILbl | 
M3 Alia. 

Tak¥M OOpa30M, NepHObl NaleHHA MHTCHCMBHOCTH Tras00OMeHa, CBA3aHHbIe 
C OMpeeJIeHHbIMH STalaMH pasBUTHA IMOPHOHA KHTaHCKOrO AyOoOBOroO IWesKO- 
mipsAqa, KOTOpble Opin oTMeveHb! Hlenbyeniopoi (°), CoOTBeTCTBYIOT MepHowam 
HaHOoJIbuieH YCTOHYMBOCTH 9MOPHOHA K TaKOMYy HeOsarompHATHOMy cakTopy 
BHeWIHeH CpeAbl, Kak TeperpepaHue. Hao6opot, nepuvofsy, cueqyroulemy 3a 
OJlaCTOKMHE3OM, XapaKTepH3YIONIeMyCA 3HAYHTEIbHbIM MOJbeEMOM HHTeCHCHBHO- 
CTH J[bIXAHUH, COOTBETCTBYET Pe3KOe NOBbINICHHE UYYBCTBUTeIbHOCTH 3MOpHoHa 
K TlOBpexkeHHi0 JeuCTBHeM BbICOKON TemnepatypH. IT. ®. Tay3enB. B. Asmna-— 
TOB (“), OMpeeAA YCTOMMMBOCTh AIL TYTOBOTO WeKONpsAa K BbICOKOM TeM- 
nepatType, TakKxke MPH K 3aKJIIOUCHHIO, UTO OHA OYeHb pe3kO MOH KaetcA 
B CepeMHe pa3sBuTHA 9MOpvoHa (S—6 feHb pH OOmlel MposomKUTebHOCTH 
SMOpHoOHabHOrO pasBuTuA B 10 Heil). 

PesyJIbTaTbl U3yYeHHA YCTOMUMBOCTH ryceHU, AyOOBOrO WeKONpsSa K BBI- 
coKoli TemlepaType lipewcTaBeHbl Ha puc. 2. Kak BuAHO H3 xoa KpHBOH, 
yCTOMYHBOCTh ryCeHHI, K TleperpeBaHHIO yBeIHYHBaeTCA MO Mepe HX PasBHTHA, 
RocTurad HanOolbuiero sHayeHua B IV—V Bospacte. Oguako 3To yBesuye- 
HH€ IPOWCXOAMT HepaBHOMepHO, Hapyllaacbh Nepvogamu wHHeK. Kak mpaBuuo, 
yCTOHYMBOCTS ryCeHHll K NeperpeBaHHiO NOHWKaeTCA K Havasy KaxKTON JMHbKU 
M MOBDbIMAaeTCA K MOMeHTy ee OKOHYAHNA. OcoGeHHO 3Ha4HTeIbHO CHMKeHHe 
YCTOMYHBOCTH NPOMCXOAAT pH MHbKe ryceHun.Ha IV Bospact. Mcksmo4envem 
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sapssetca I] Bospact, B mepBol TpeTH KoTOporo HaOOfaeTCA NOBbIMIeHHe 4yB- 
CTBUTEJIBHOCTH ryCeHHI, K MeperpeBaHHlo, CMCHAIOUeMyCA Pe3KHM yBeIMyeHHeM 
WX YCTOHYMBOCTH, MpoRomKaloMMMcA B TeyeHHe Bceit WHHbKU Ha III Bospact. 
BosMOxXHO, 4TO yBeJIHYeHHe ycToMuMBOCTH ryCceHHI BO BTOpolt NomoBuHe II Bo3- 
pacta oOycoBNeHO MayeHvem OOMeHa BellecTB, He CBA3AHHBIM C MHbKaMu (4), 
-Mpupofla koToporo TpeOyeT JONOHUTebHBIX MOPosoruyeckux u u3HOuOrHye- 
CKHX HCCIeEIOBaAHHH. 

TlomyuenHaa HaMH KpHBad W3MepeHuA ycTOMYMBOCTH ryceHHI, K BBICOKOM 
“TeMiepatype Mo Mepe HX pasBUTHA AB/AeTCH, B OONLEM, 3ePKaIbHBIM OTParK2eHIt- 
-€M KPHBOM HHTeCHCHBHOCTH ra3000MeHa ryceHH AyOoBoro WemtKONpaga, mpH- 
BeweHHol E. A. Casonosoii (!). [lepnogam noppienHoli ycrofiuupoctu ryceHul, 
COOTBETCTBYIOT MepHObl NOHWKeHHA HHTCHCHBHOCTH ras006MeHa, HM, HaodopoT, 
{ Ne€pHOAb NOBLIMMEHHA yCTOHYMBOCTH COBMaaloT C MOMeHTAaMH, Kora ras00OMeH 
|} MajaeT. Ofnako BHYTPH Camoro Mpollecca MHHbKH yCTOMUMBOCTh ryceHHL K 
|| MeperpeBaHuto HeoquHakoBa. B Hayase JIMHOUHOTO CHa YYBCTBUTeEIbHOCTD ry- 
\CeHHIL K NOBbILIeHHOH TemMMepatype pe3sko najaet. Ilostomy «cnauue» rycenu- 
| bl OKasamHCb MeHee YCTOHYHBLIMH K NOBPexKalouyeMy JeHCTBUIO BLICOKOM TeM- 
nepaTypbl, YeM TOJbKO YTO NepeHHABUIHe, OemOroJIOBHIe. 

CyeqoBaTebHO, 10 OTHOLMEHHIO kK TakoMy (pakTopy, Kak MeperpeBaHuve, MOxXK- 
HO BbIJeIHTb KPHTHYeCKHe NepHOLbI H B SMOPHOHAJIbHOM, HU B JIMYHOM Pa3sBUTHH 
AyOosoro wWesmKoupsga. 

TlepHoyamu HavMeHbUel yCTOHYMBOCTH AMI, K JeicTBHIO Cy6sleTAIbHbIX 103 
BbICOKOH TeMMepaTypbl CJleqyeT CUHTATb, BO-NepBbIX, Ha¥aslO PasBHTHA IMOpHoO- 
“Ha, KOra MpOHCXOAUT OOpa3s0BaHHe 3apoOAbINeBOH MOJOCKH, HU, BO-BTOPBIX, OT- 
pesok pa3BHTHA, B TeYeHHe KOTOpOrO 3aBepilaeTcCA OOpas0BaHHe JIMYMHOUHBIX 
CHCTeM OpraHOB, 4TO COOTBETCTBYeT MpHMepHO Havally BTOPOl MOJIOBHHbI 
-3MOpHOHaJIbHOTO pasBUTHA. 

YcToHYMBOCTh TyceHHI, K cyOeTaNbHOM TemMiepaType yBemMuNBaeTcA MO 
Mepe HX pa3BHTHA HM JocTHraeT Makcumyma B 1V—V Bospacte. Oua pe3Ko CHH- 
“KaeTca K Havadly KaxkJOH MMHbKH M yBeNMuNBaeTcA K KoHUy ee. Ilepuog Ha- 
HMMeHbIeH YCTOMYMBOCTH FryCeHHI, K BbICOKONM TemilepaType OXBaTbiBaeT Becb I, 
ape tpeTu II u Kone III Bospacra. 
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BHOXHMHA 


Akxanemux AH YCCP B. A. BEJIMIEP u O. B. JIOBAYUEBCKAA 


YUACTHUHOE MPEBPAIWEHHE CYJIbOrUAPHJIBHbIX FPYNN 
OBAJIBBYMHHA BO BHYTPHMOJIEKY JIAPHBIE 
AUCY JIb®UAHBIE CBA3H 


CymbpruipHsbHble TpyNMbl HH8KOMOJIEKYJIAPHbIX BeWIeCTB, KaK H3BeCTHO, 
BbICOKOpeaKTHBHbI MH JIerKO OOpasyloT JMCYyJIb*pMAHbIC CBA3H Mp AelicTBHA 
okucuuTesen. CybcdruipHJibHble rpylMMbl HATHBHBIX OeJIKOB CHJIbHO BapbupyloT 
MO CTeMe€HH PeaKTHBHOCTH, HepeKO OHH OTHOCHTEJIbHO HHeEPTHEI. Tak, OBaJIbOy- 
MHH, B-akTOrO6yJIHH HW CbIBOPOTOUHBIN aJIbOyMHH COsepxaT CyJbdruspHb- 
HbI€ TPyMMbl, CHOCOOHbIe pearHpOBaTb C HOJOM MH HEKOTOPbIMH JPyrHMy Bellle- 
CTBaMH (PpaCTBOPHMBIMH B HEMOJIAPHbIX Cpefax), HO He Mosaloulueca TeHcTBUtO 
MOJI€KYIAPHOTO KNcopona, deppHUnaHua WU pAa Apyrux okucauTenen. pu 
WeHaTypalluu, Kora MakpcCTpyKkTypa CTaHOBHTCA OecnopxAyOUHOH, cysbpruy- 
PHJIbHbIe PTpynMbl GesTKOB MpHoOperTaioT BLICOKY1IO peaKTHBHOCThb, OHV JIEPKO OKKC- 
JIMIOTCH WH IPMHUMAaIOT yyacTHe B Apyrux MpeBpamleHuAax (cm., Hanp., (*~4)). 

Jit MHOrHX peakIUHH CyJIbruApHJIbHbIX py, OYeBHAHO, HeOMaronpHAT- 
Ha ynopsAoveHHad MaKpOcTpyKTypa HaTHBHOoro Ceska. MorkHO Npesnosarath, 
YTO CYyJIbPrHApHJIbHbIe TpPyIMbl MOHWKeCHHOH PeaKTHBHOCTH PpaciOJIOKeHb! B 
rlyOvHe MovieKyJIbI Ceska H 9KPAHHPOBAHbl Pa3sJIMYHbIMU, B YACTHOCTH HeNOJAp- 
HbIMH, yYacTKaMH MaKpocTpykTypbl. Hago noxqyepkKHyTb, 4TO 9KpaHupyloulve 
yuacTKH MAaKPOCTPYKTYPbI He MpeCTaBJIAIOT COOOH NOHO MU 2%KecTKOH u30/A- 
IMM; He JIMINCHHbIe MOABHXKHOCTH, CMocoOHocTH K Aedopmaruam (cm. (°, °)), 
OHH 3ayacTyto He HCKJIOYUAIOT, a JIMUIb 3ATPYTHAIOT peaKUMH «3aMaCKUPOBaHHbIX» 
CYJbruPHJIbHbIX Ppyin. OcobeHHO CYLWIECTBEHHbIMH MAKPOCTPYKTYPpHble mpe- 
MATCTBHA MOFyT OKa3aTbCA VIA Mpollecca OOpas0BaHHA HCY JIbPUAHIX CBAseH, 
KOrla TpeOyeTca KOHTaKT Mex*Ky JIBYMA «3aMaCKHPOBaHHbIMM» CyJIbiruspub- 
HbIMH rpynMaMH. ITO XOpoOwlo yCTaHOBJeHO AVIA CbIBOPOTOUHOrTO asbOyMuHa. 
Moueky.la 3Toro Geka (TOUHEe MepKallTambOyMUHAa) COJepXKUT ONY cybbruy- 
PHJIbHYy!O rpynly, KoTOpas He CiocoOHa OKHCJATLCA SbeppHIMaHHOM HK Mowe- 
KYJIAPHBIM KUCJOPOLOM HM OKHCAeTCA HOJOM He JO AucCyJIbHAHOK cTaqHH, a, 
MO-BHAMMOMY, JO CTaqMu CyIbeHoBoH KucOTH (‘). J]ucymbdpuguyio dopmy 
(4uMep) CbIBOPOTOUHOTO abOyMMHA NOMYYHTb OY€Hb TPYAHO, 3TO yaeTCs JIM 
MyTe€M OKHCJICHHA PTYTHOFO AMMepa IpH ChelHabHbIX ycoBUuAX (°). [loqo6xHoro 
pola “yeQHHeHHbIe» CyJIb@rvPHJIbublIe TPyIMbl, He CKJIOHHbIe pH OKUCeHHH 
coequHATEcaA BS — S-rpynmbl, o6HapyxeHbl B Gerke BUpyca MO3aH4HOH Goses- 
HH TaOaka (°). 

B oBaibOymuHe, rye BCe CyIbrupHAbHBIe rpyMMbl «<saMaCKHpOBaHbl 10 
OTHOLME€HHIO KO MHOFHMM peaKTHBaM, HMeIOTCHA, Kak OyeT NOKa3aHO HHxKe, Ha- 
PALy C «yeqMHeHHbIMH» PpynlamMu, TakxKe H TaKHe, KOTOPble CMOCOOHbI KOHTaK- 


THPOBaTb Me%K]Ly COOOM BHYTPH MOJICKY.JIbI H OOpas0BbIBaTh AUCYJIb(UAHbIe CBASH. 


Panee Hamu coo6ilasiocbh, 4YTO KaxkJaa u3 5 Cy bru ApPHbHBIX Fpynm Movie- 
KyJIbl OBAJIbOyMUHa pearnpyeT C OJHHM 9KBHBaJIeEHTOM Hosa, MosToMy Mmpey- 
CTaBJIAJIOCb BMOJIHe BepOATHBIM OOpPasoBaHHe HCyIbpHAHEIx rpynn (2°, 14). 
Tx Toro uTOObI PeuIMTb, LeHCTBUTeIbHO WH OOpasyloTcsH STH PpynMbl U ecwHK 
oOpasyloTca — TO B KaKOM KOJIMYECTBe, MbI IPHMeHHJIM ChemMpHyecKHt KOJIH- 
YeCTBCHHBIH MeTON ONpedeseHHA JMCyJbPUAHbIX py, OCHOBaHHBI Ha Hx 
peakiHH Cc Cyibpugom. Besiok — 5 pas nepeKpucTasIM30BaHHbIii OBabOyMUH — 
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OKHCIAJICA HONOM, Tak Ke KaK HM B Mpesbiyulel padote (1), B doctbaTHom 6yde- 
e pH 7,0 mpn0°. Or nono fioga GenoK ocBoOoxKaJICA IPH MOMONIM Mepeccax-' 
€HHA CyJIbaTOM aMMOHMA UH AMamH3a. HenocpexcTBeHHO Mepey, aHasIv30M OF 
oflBeprasica WenaTypanuu 8 M mouesunon upu 0°. Camplii ananus 3saKoualca 
B TOM, 4¥TO K 30 MJI pacTBopa, cojsepxKatlero GeoK, 6ydep H MoUeBUHY, Ipu- 
OaBisoch 0,25 ma CBexKeNpHroTOBJeHHOrO HacbIIeHHOrO pacTBOpa cyIbiuta 
HaTpHA; CyJbPruspusbHbIe py (MpesuecTBylomlNe HU OOpasoBaBNecs Bi 
pesyJIbTATe pacileneHHA LUCY MbDPULNIX PPyNM CyJbPUTOM) THTPOBasHCb amme- 
POMETPHYeECKH a3OTHOKUCJIbIM CepeOpom. HanGouee BocIpOMsBOAUMbIe HW TOUHBIC 


} Ta6anua 1 


Unueno SH- wu S—S-rpynn B 1 mone sanunoro ambOymuna 


{ Ucxogupili 6enoK Tlocane peakilnH 6 9KBUBaJIeH- Tlocue peaki\uu c 7 skKBUBaeH- 
i TaMu Homa TaMH Hoja 
i SH |sH+s—s S—S SH |SH+S—s| S—S SH |SH+S—S} S—S 
, 
| 5,04 6,54 1,47 1,00 4,51 3,54 0 3,39 3,39 
9,00 6,90 1,90 1,00 4,51 3,01 0 3,32 3,32 
— 5,00 6,70 1,70 1,96 4,70 3,79 0 3,02 3,02 
B5,04 6,70 1,66 1,03 4,88 3,89 0 3,50 3,00 
Bp 5,00 6,01 1,01 1,04 4,37 3,33 0 3,39 3,39 
_ 4,98 6,07 1,59 4,02 4,50 3,48 0 3,60 3,60 
5,00 6,70 1,70 1,08 4,68 3,60 0 3,60 3,60 
5,04 6,01 1,47 1,07 4,50 3,43 0 3,60 3,60 
4,98 6,957 1,09 4,04 4,70 3,69 0 3,50 3,00 
1,09 4,41 3,32 0 3,20 3,20 
sepals 4,40 3,28 0 3,39 3,39 
1,04 4,90 3,46 
5,02 6,63 | 1,64 1,04 4,56 3,02 | 0 3,46 3,46 


Pe3yJbTATL NOMyUaHCcb Npu OLICTpOM BHeECeHHH HeOobUIOrO H3ObITKAa a30THO- 
KHCJIOrO CepeOpa, BbijepxKHEaHHA cmecH pH O° B TeyeHHe 7 MHH. H U3MepeHuH 
yCHJIeHHA TOKAa OT JlasIbHelWero MOBbILNeHHA KOHUCHTpallHH MOHOB cepeOpa. B 
OCTAJIbHOM OlpeseseHHA NMpoBoyUMMCb Mo MeTony Kosbtroda u Xappuca (}) c 
MOuukalluet, ykasaHHol B npesbiyujux padorax (*°, 1'). Hapszy c cymmoli 
CY JIbruAPWIbHBIX MU HCyJIbCPUAHEIX rpyMl B UCCIeAyeMoM OeIKe ONpeyesAIUCb 
CYJIbPrHApPHJIbHbIe TpyNMbl B OTCyTCTBHe cybpuTa. Cofepxanne Aucybpuy- 
 HBIX PpyNl BLIYHCJIAJIOCb MO pa3HOCTH Mex Ly NepBbIM HW BTOPbIM OlIpeyeseHHAMH. 
OctTaJIbHble MeTOJIbI IIPHMeHABLIMeCA B aHHOH paOoTe, He OTMYAaIHCb OT paHee 
omucaHHpix (2°, 14). 
Pe3ybTaTH OMpeseneHHi, mpescTaBseHHble B Ta6. 1, MoKa3bIBaIOT, 4TO 
pv peakuuH c 6 3KBUBaJeHTaMH Hola KoMyYecTBO SH B MoseKysie OeIKa yMeHb- 
_miaetcsa c 5 go 1, T. e. Ha 4, konuuectBo S — S sospactaert c 1,6 jo 3,5, T. e. 
-nouTH Ha 2. (McTHHHad BemHuHHa Mpupocta S — S, BepoaTHO, cocTaBsseT 2,0, 
a cojlepxkaune S — S, pocTuraiomlee Np OKHCeHHH 3,5, B HCXOJHOM OeuKe paB-. 
Ho 1,5.) Tak kak v3 6 9KBUBaJIeHTOB Moja 2 pacxofyeTcaA Ha peakIHIO C rpymnon,. 
oTIM4HOK oT SH, a Ha okucnenne 4SH uper 4 sKBuBaseuta Hoga (1°, '), To, 
MOXKHO ObIIO Obl O%KULaTb OOpasoBaHuA MakCHMaJIbHO 2 S — S, uTo (bakTHYeCKH, 
H mpoucxoguT. Tlocue peakunu c 7 SKBHBaIeHTAaMH Hoja OesOK JIMUIaeTCA BCeX. 
SH-rpynn, HO KomuuectBo S — S ne pacteT Bbile BeMUMHbI 3,5. MuHaue ro- 
BOpA, 7-li S9KBUBAJICHT Hoja BLISbIBaeT HCUeSHOBeHHe NocsieqHeH SH-rpynmpl Oe- 
Ka 6e3 oOpasoBaHua S — S-cBaseit. on 
B npembigymux padotax (!°, 1) mp, Kak M Apyrue aproppl (**, '), mpHuaK 
K 3aKJIIOUCHHIO, YTO IPH OKHCIeEHHH OBabOyMHHA HOJOM MOJIEKYJIAPHbIli Bec, 
eka He yBeM4MBaeTCA, T. €. MOJMMepH3allHH, a C/eMOBaTeIbHO HM OOpasoBa- 
‘HHA MEXKMOIeKyIAPHbIX S — S-cBa3eli, He Mponcxognt. Ilomb3ysicb, Kak WH PpaHb- 
_ ule, OCMOMETPHUeCKHM MeTOJIOM, MBI MIpOBepHJIM STO MOsMO*KeHHe, NpHyem MpHMe- 
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HAIM JIA OKMCIeHUA 7 9KBUBAIeHTOB Hosa, a He 5, Kak B Mpexkuel padoTe. 
Usmenenuit moviekyiapHoro Beca He HaliqeHo Kak 4 panbute. Lupospie 2ax- 
HbIe GyLyT mpescTaBrenb! B oxzpo6Hom coobulenun O. B. JIoGaueBcKon. | 

M3 5 SH-rpynn movekybl oBabOyMuHa 3 pearHpyloT C HOJOM UpesBbI- 
ualiHo ObicTpo, 4-1 — MeyieHHee, 5-A — elle SHauNTeIbHO Coulee MeJIeHHO. 
(OTHocHTeIbHO BEICOKaA peakTMBHOCTh Tpex SH HaTHBHOrO OBa/IbOyMMHa OOHA- 
Py2KHBaeTCA H HHAYe: C N-xXIOpMepKypHiiGexsoaTom (*°, *°) HM pH PoTooKuce- 
HAM B MpHcyTcTBUH MeTHIeHOBOi cHHH (*’) pearupyioT umeHHo 3 SH.) Tpu 
ObICTPOOKUCJIAIOUMecA CyJIb(prvpHJIbHbIe PpyMMbl, KaK MbI Tellepb 3HaeM, KO- 
JIMYECTBEHHO TpeBpallaroTcs B ANCyb(HAHbIe Tpynupl. YUNTbIBAad, YTO M@2KMO- 
JIEKYISAPHBIX CBA3eH S —S He OOpasyeTCA, MOXKHO 3aKJNOUNTb, YTO MOJICKYVJIbI 
oBaIbOyMHHAa HMeIOT YeTHOe 4NCIO ObICTpo pearupyiomux SH. Heuetuaa cpez- 
HAA BeIM4YHHA 8 He O8HadaeT, YTO Kax%KMad MOMeKyJa CosepxuT 3 rpynmpl. IIpu 
HaHYHH 3 rpyMl KomMYeCTBEHHOe MpeBpallleHne MPOvCXoHJIO Obl C AHMepusa- 
3veH WIM MowuMepH3anHei. EctrecTBeHHO MpeQNOsOKUTb, YTO MOJOBHHA MOJIe- 
Ky comepxuT 4, nonopuHa 2SH-rpynmpl. 4-4, MeJIeHHO OKHCJIAIOWaACA, 
rpynna SH pearupyer TakxKe KOJIMUeCTBeEHHO H, OYeBUAHO, OOpasyeT 0,5 Mona 
S—S. 2SH jannoro Tuna, BeponTHO, HaXOAATCA B OLHOH NOJIOBHHE MOIeKyJ 
HW OTCYTCTBYIOT B Jpyrou. 5-1, HavOonee uHepTHad, SH saBaneTca «yemMHeHHOM», 
WM He OOpa3yeT ANCyIbpuANEIX cBAseH. MoxkHO NpesnoiaraTb, YTO OHA AONOA- 
HUTeIbHO OKHCJIACTCA KUCJIOPOOM Bo3Lyxa (B HaliHX ONbITAX YCJIOBMA He ObwIM 
aHapOCHbIMH) MH cCTaOMJIM3HpyIoTCA, HallpuMmep, B Buse cybpeHusamMuya. 

Hanomuun, 4TO OKUCIeHHe HOOM axe YaCTH CyJIbDrHApPHJIbHBIX py Mo- 
BbILMaeT YYBCTBUTEIbHOCTh OBAaJIbOyMHHa K JeHaTYpUpylollemy eHCTBHIO MOUe- 
BHHbI HIM HarpeBanua (11, 18). SicHo, yro HOBOOOpas0BaHHe BHYTPUMOeKYAP- 
HbIX JHCYIbPUAHBIX CBA3eH He yIMpOuHAeT, a WecTaOMH3MpyeT MAKPOCTPYK- 
Typy ZaHHoro Geka. MoxHO LyMaTb, YTO KOHTAaKT MexKy Napamw SH-rpynn, 
HeEOOXOAUMBI JA OOpasoBanuna S — S-cBa3eli, WocTHraeTCA B AKTHBHPOBaHHOM, 
YaCTHYHO Pa3BepHYTOM COCTOAHHM OMpeesieHHbIX Y4aCTKOB NMOJIMMeNTHAHOM 
lem WH CBA3aH C NoTepelt HEKOTOPHIX BOJOPOAHHIX WH PHApOdoOubIx cBA38eH, y4a- 
CTBOBAPIIHX B CKpeMJI€HHH MaKPOCTPYKTYPbI; BbIMrpbIlll MPpOUHOCTH OT NOABIJE- 
HHA HOBOM XHMHYECKOM CBA3H He MOKPbIBaeT ITOH NOTepH, B MAKPOCTPpyKType Co- 
3\aeTCA HallpsKeHHe. 

IIpupeqeHuble BbIWe JaHHbI€ THTPOBAHHA AUCYIbPMAWEIX FpyMMl TOBOPAT 
O reTeporeHHOCcTH oBasIbOymMuHa. Hauune 1,5 Mona S — S ua | Mob 6enka, 110 
BCeH BEPOATHOCTH, O3HAUAeT CYIECTBOBAHHe JBYX (OPM CTPYKTYPbI, HMeIOULUX 
Iu 2 S —S; 50% monexya coorTBetcTByeT ofHOH, 50% — zpyrou dopme. CBu- 
AeTeIbCTBOM FeTePpOreHHOCTH ABJIAeTCH, Jaslee, HepaBHOMePHOCTb pacnpenese- 
HHA M@XxKLy MOJeKylamMu Oeka SH-rpynn pa3iM4uHow peaKTHBHOCTH (CM. BBI- 
me). IIbiraicb TouHee MpescTaBHTb CTPpyKTypHbIe PopMbl OBaJIbOyMMHa,’ MBI 
MOIJIM Obl MpeANONOXRKUTb, YTO KarxKad MoweKysa coepxuT 1S—S u5SH, us 
KOTOPBIX OfHa He cnocoOua JaBaTb S —S. JA nonoBUHbI MoseKys GenkKa Halo 
ObI0 Obl NPHHATh HanHyne BTopolt S— Srpynnpt. OfHako np Takom mpemno- 
JOXKEHHU MPHXOAMTCA IPHHATb HAJIME ABYX BAPHaHTOB AMHMHOKUCJOTHOH Lenu 
oBaibOymuna: c 7 wu 9 ocTaTKaMM NosyWMCTHHa H WHcTevHa. STO MaOBeposTHO. 
OpanbOyMHH COsepKUT OLHY NOMMTENTHAKYIO Web, B KOTOPOl a-aMuHorpynna 
cBi3zaHa, a C-KOHeLl MpelcTaBulen CTpykTypoi: Ba. cep. mpo (1°, 2°). InextTpowbo- 
peTHuecKaA HEOJHOPOAHOCTh OBaJIbOyYMHHA BbI3BaHa HeOJMHAKOBOM CTeMeHbIO 
ocopHMpoBaHHA CMMPTOBLIX rpynl B OOKOBLIX WenAx G6euKa. Vutepecuo, 
4TO HMMYHOXHMHYeECKH OBaJIbOYMHH MpelcTaBsAeT CoOoi OHH aHTHTeH, cMe- 
WHPHYHOCTh KOTOPOrO oOMpefesAeTCA OCHOBHOH CTPyKTypoli NomunenTuqHol 
Wem MW He 3aBHCHT OT CTeneHH tboccdosMpoBaHua (74~*), Umerotcs, ceqoBaTesb- 
HO, OCHOBaHHA JIA JONYWeHHA, YTO OCHOBHAA NOCMeOBATebHOCTbh AMMHOKHC- 
JOT ABNACTCA EMMHOH JJ BCeX MOJIEKYJ OBabOyMHHA HM YTO KaxKad MoseKywa 
cofepxuT 8 OCTATKOB MoJyincTHHa UW WHcTenHa. Ecru sto TaK, To 50% momekys 
vMeioT | wucTHH uv 6 1ucTenHoB, 50% —2 unctuna u 4 nucTenna. B nocneqHem 
cayuae 2 ocTaTKa IHCTeMHa MpeBpaljeHbl B | oOcTaTOK WHCTHHA, 4YTO MpeycTaB- 
AneT CoCo HeOoMbULy1O MOAMuKallMIO NOMHNeNTHAHOM Wenn — PpesysbTaT OKHC- 
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JleHHA AByX ee OOKOBBIX rpymm. Mexyy mouekys1aMu OBasILOyMuHa, HMeIOIHMH 
1 u 2 ocTaTKa WMCTHHA, JOKHEI CyUeCTBOBAaTh H MAKPOCTPYKTYpHbIe pasiM4HA, 
onpeseisouywe HeoHHakoBoe moBewenue SH-rpynn. MoxHo mpelioxuTb 
CJIELYIOULy!O CXEMBI, HJIJIOCTPHPYIoLly10 
Be CTPpyKTypHble (opMbI OBaJIbOyMUHAa 
(cm. prc. 1).B cxeme 6yKBolt a o603Ha- 
yeHa S — S-cBa3b, CBOMCTBeEHHaA BCeM 
MOJIeKYIaM JaHHoro OelKa, OyKBOoH 6 
tiomeyena S — S-cBa3b  CTPYKTypHOli 
| opm A u cooTBeTcTByrollad Mapa SH- 
rpyll CTpyKTypHou dopmp! 5; sta napa 
MPeANOMOKUTEIHO MPHHAIexKUT K UH- 
cary OBICTPO OKHCJIAeMBIX 100M. byKBbl 
| 6 u 2 OOo3HauatoT ABe Nappt SH-rpynm: napa @ serko oKucasnetca BS — S, napa 
2 MejieHHO OOpasyeT S — S B copme A H Bosce He JaeT TaKorO MpeBpallleHun 
B dopme 5. Cxema uuteprperupyer movyyeHHble JO CHX MOP pe3yMbTATHI HM MO- 
KET OKA3aTLCA MOMeSHOK WIA WaIbHewuIHxX UCCeqoOBaHHui. 
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' JIAH, 131, 199 (1960). “4O. B. To6auespeKkaa, Yxp, 6uoxum, xvpH., 32, 516 (1960), 
>; 2J M. Kolthoff, W. E. Harris, Ind, and Eng; Chem,, 18, 161 (1946), 33 M, L, 
' Anson, J. Gen. Physiol,, 25, 355(1942) '4L.W. Cunningham, B,J. Nu- 
enke, J. Biol, Chem,, 234, 1447 (1959), 45° L. W. Cunningham, B,J, Nuen- 
ke, W, DeStrayhorn, J, Biol, Chem., 228, 835 (1957), %4°1. K. MacDonnell, 
R.B, Silva, R.E. Feeney, Arch, Biochem, and Biophys, 32, 288 (1951), 
aK. UW. Kotxosa, H.H. Opmosckaa, T, ®, Enesusy, Yxp, 6n0xuM, xypH,, 
, 33,3(1961), 18 B, A. Beauuep, O, B. JIo6aueBckaas, Tes, 9-ro Cresga pu3no- 
' gorop, 6HOxuMHKOB H dbapmakouoros, 2, 1959, crp. 42, 1 C, I, Niu, H, Fraenkel- 
me Commat) J..Am. Chem, Soc, 77, 5882 (1955), 2° I, Haruna, S, Akabori, 
J. Biochem,, 47, 513 (1960), #4 J. Oudin, Ann, Inst, Pasteur, 75, 30(1948), * P. Gra- 
bar, Advances Protein Chem., 13, 1(1958)) *%J,Durieux, M. Kaminski, 
~ Bull, Soc, Chim. Biol,, 38, 1445 (1956). 
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Jloxxagm Axagemun nayx CCCP 
1961. Tom 137, Ne 5 


PH3HOJIOTH A PACTEHHH 


B. B. MHHEBHY uw H. H. BEP3HJIMH 


BJIAAHHE FAAPA3MIA MAJIEMHOBOH KUCJIOTHI 
HA HEKOTOPbBIE MPOTOKOKKOBbIE BOJOPOCJIN 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 3 XII 1960) 


[uapa3suq MamenHoBol KucnoTE (TMK) saBasetca stbpeKTHBHbIM POCTOBBIM. | 
BelllecTBom ('). B noceqHee BpeMA HaKOMMJICA PA WaHHbIX O BIMAHHA TMK ua 
pa3BuTHe pacteHnult (7). Uamje Bcero Ha OCHOBaHHH MHOFOUHCJIeCHHbIX HCCcesO- | 
Bannit TMK oTHocsaT K HHPHOMTOpaM poOcTOBbIxX Mpoweccos (°). OuveBHHO, 4TO 
['MK, kak M su060e Apyroe Pu3HOsIOrHyecKH AKTHBHOe COeHHEHHE, MOXKET B 
OMHUX KOHUCHTpallHAXx yrHeTaTh, a B pyrux — CTHMYJIMpOBaTb poctT pactenuii (*). 
Hapsayly c 43y4eHHeM MexaHy3na JlelicTBuad PMK Ha pacTeHua MpescTaBsseT HHTe- 
pec cielWabHO H3y4HTb BIMAHHE STOFO COCAHHEHHA Ha HUSIUHe pacTeHHA, H OCO- 
6€HHO Ha Te OMHOKJIETOUHBIE BOJOPOCJIH, HCMOb30BaHMe KOTOPbIX BIOJHe Mep- 
CMe€KTHBHO JIA MaCCOBOH KYyJIbTYPHI. 

Hamu u3yyaoch JelCcTBHe pa3IM4HbIX KOHUeHTpaluH cBoOoyHon TMK ua 
HHTCHCHBHOCTb JI@JICHHA KJIeTOK HW HakomseHHe cyxoro BellecTBa Chlorella pyre- 
noidosa. 

Bofopocuiu BbIpalluBaJIMCb B JIMTPOBbIX KOHW¥eCKHX KONOax, COsepKallux 
500 Ma MMTaTeJIbHOH CpelbI Cieqyroulero cocTaBa (B MHMJIIHrpaMMax Ha JIMTp): 
mMoueBHHa 257, K2HPO, 200, MgSO, - 7H 20 100, CaSO, 10, Co(NOs)2-6H,0 0,02, 
CuSO,:5H20 0,01, ZnSO,-7H2O 0,04, MnSO,:-7H2O0 1,0, NaBOs 1,4, 
(NH,)2Mo,O., 0,5, DATA 10,0, FeSO, 2,6. Kon6nt c BomopociamMu ycTaHaBJH- 
BaJIMCb Ha CIlelMaJIbHOH yCTaHOBKe H OCBelaJIMCb CHH3y JIKOMMHECICHTHBIMH 
Jiamnamu J{C-30 B Teyenue 12 vac. B CyTKH pH ocBeleHHOCTH B 4500 aK. IIpo- 
AyBaHve OCYUIeCTBIAIOCb Bo3qyxomM c 5% cofepxanvem COz. Temnepatypa 
NOWepxKUBaAIAaCh B Mpefsemax 25—27°. [loptopHocTb B KaxKOM BapHaHTe OMbI- 
Ta BOCbMUKpaTHad. MHTeHCHBHOCTb JeeHHA KI€TOK OLCHHBaaCcb MO UX HCY 
B | Mi cycneH3Hu. OnpeyenenHue cyxoro Beca (B pacueTe Ha KOJIOY) NpOHSBOAHOCb 
Baxk]bl 3a BpeMA ONbiITa. HwxKe NpHBOAATCA THMMIHbIe JaHHbIe OMHOTO M3 MHOFO- 
YHCJICHHBIX ONBITOB. IIpofouKUTeMbHOCTb ombita c 21 X no 5 XI 1959 r. Saces 
cyeaH u3 pacueta 0,018 r cyxoro BellecTBa Boxopociel Ha Ko6y. Crem mpo- 
vusBenqeH 29 X u 5 XI. 


Ta6anma 1 


Bausune TMK ua poct Chlorella pyrenoidosa 


Kem enTs Uucno KeTOK, MIH/MJ Cyxoli pec, Mr Ha Kon6y 
palua 7? a: FP Cie NS Te es a 
TMK, Mr/a 29 X 29 X 5 XI 5 XI 
0 (ia(oaa18) 1063 ,5 PAVSET | 610421 ,4 
KOR 69,9+1,8 NA lea 7 28919 ,8 637426 ,3 
40-2 105,4+8,8 140+1 ,9 36144, 2 709+14,0 
40-4 kody ms 0) 139264 ,2 344+10,8 | 684+16,4 
4 TY NET AO Dstt 329+10,7 | 656+18,7 
10 Gil wee Al tales 23) 29843 ,9 615:£16,3 
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_  Han6onbiiee ysenuyenne unca KneTOK M Cyxoro BellecTBa BOJopocuell T0- 
ayueHo mip BHecenuu TMK B konuentpanuax 10 4 1074 mr/n. JIpyrue ucnonb- 
3OBaHHbIe B OMbITe KOHIeHTPallMu CTHMYJIMPOBaJIM POCT BOJopocuel mMeHee 3(p- 
eKTHBHO. 

OAHOBpemMeHHO ObIIO M3yYeHO BIMAHMe CTMMYJIMpylollel KOHUeHTpaIun 
[MK 8 10 mr/a na cbotocuntes u Abixanue Chlorella pyrenoidosa. 
| Kak BHAHO v3 puc. |, nox BosyelictBHem TMK umeet mecto BospactaHHe HH- 
| TCHCHBHOCTH 3THX IIpOeccoB B pacueTe Kak Ha KOJIOy, TaK H Ha | MJP. KuIeTOK. 
| [Ip sTom Bospactanue PoTocuHTesa HM AbIXaHUA He U3MeHAeT OOUlero XapakTepa 
_ KPHBbIX, MOJIYYeHHbIX 3a BpeMA pocTa BoJopocuieli (M0 CpaBHEHUI0 C KOHTpowiem). 
i Crumyupyrommuit sppext TMK Oni npoBepen Aa mpesctaButeseli Apyrux 
| poJoB MpoToKOKKoBbIx Bonopocueli: Scenedesmus obliquus u Ankistrodesmus 


ji 


ma/yac 
150-10 


| , 
} MI/4QC 
| 


‘i sl2m 2 4 ~=«COGMSCSC*C*C«iS 


Puc, 1, Bausnne TMK ua dotocuutes (a) W fbIxaHHe (6) Chlorella 
pyrenoidosa, A — B pacuete na ko6y, 6 —B pacueTe Ha MHJ- 
JiMap KletoK, / — onbit, 2 — KOHTPOWb 


falcatus. B Ta62. 3 mpuBeseHbI BeMYHHbI Cyxoro Beca BOopocsen, nomwy4eH- 
HEIe Np KoHWeHTpayun TMK B 10? mr/a. YaeT MpousBezeH B WeHb JMKBUJa- 
WHA onbita. YCOBHA OMbITa aHaNOrHUHb! OMMCAHHbIM BBILIe. 


a Onan ae 


Jlefictaue peulecTB rpylnbl ayKCHHOB Ha pocT 
Chlorella pyrenoidosa 


a= ite Qucwio 

ao eS Cyxofi Deaf Cyxoli 
Liye K sas KJICTOK, ) 
© Ome yan ee Bec, MI/W 2.2 / Bec, MI/JI 
ae MJIH/MJ1 , safle MJIH/MJI , 
oo a = mee 

} 5°85 
aor Mw Me w 4 oOo Me SA we, WA 
me a ae Ss =a is = 5 = 
Oro rm = > O=z®D a = 
Som as IM s S Sx Soo S s S 


0 85,4] 670; 90,4 | 630 10-2 | 94,2 | 580 | 116,5 | 580 
4,9] 690] 105,8 | 603 0 93:0 | 620), \93),7 .)), 603 
CO et (94.2 °10590 |) fib, 7 ay. 588 1 OOO OSOR as 3,05 | G2k 


= 
j 
~ 


Takum o6pasom, TMK 8B ompeyereHHbIX KOHILCHTPallHAX OKA3bIBaeT NOJOKU- 

| TeIbHOe BJIMAHHe KaK Ha HHTCHCHBHOCTH JeJICHHA KJIETOK, TaK HM Ha HaKOMVJeHHe 

BOJOpOCcAMH Cyxoro BellecTsa. B 3TOM OTHOMeHHM JelicTBHe TMK Ha Bosepoc- 

JIM OTMHUAETCA OT BIMAHMA HA HUX POCTOBbIX BeleCTB rpynMbl ayKCHHOB. Tak, 

B HalllMX OMbITaX yBeIMYeHHe KOJIMYECTBA KJETOK MO] BJM AHHeM HYK u HMK 
CONMPOBOXKMasOCb CHHKeHHeM CyXoro BelllecTBa BoOopocueli (Tad. 2). 
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B wutrepatype pacnpoctpanena rumote3a 06 anTHayKCHHHOM WelHcTBHH 
TMK (3, °). B HacTosiee BpeMaA PAA MAHHBIX 3aCTABIAeT UCKaTb Apyrue oObsc- 
nenud Bo3zelicrauio TMK ua poctosple mponeccet (*, ‘). OlHako NoyyeHHble. 
HaMH JIA BOLOPOCMel PESyIbTATHI MOSBOAIOT 3AKJIOUUNTb, UTO: 1) MexaHu3MbI, 
BIIMSIOMIMe Ha WHTeCHCHBHOCTb JleIeHHA KJIeTOK HM HaKOMJIeHHe MMH OHOMACCHI, 
He olmHaKoBbI; 2) [MK B ONTHMaJbHBIX KOHUCHTPpaluAX CTHMyJMpyeT 9TH 06a | 
MexaHH3Ma, TOra Kak BellleCTBa TpyNNbl AayYKCHHOB, YCKOPAA MHTCHCHBHOCTb 
JleeHUA KMeTOK, TOPMOSAT Ja/ibHeiiee HakoreHHe Ovomaccyl. . 


Ta6muna 3 


Bausnue TMK wa OfHOKseTOUHbIe 3eeHBIe 
BOJOPOCMIMH 


B MuaIaMrpaM- 

max Ha 1 KOOY) B nponen- 
| nl ee Pa KOT: 
OMbIT DOH 


KOHT- 
pou 


Scenedesmus obli- 


quus 544 | 632 116 
Ankistrodesmus fal- 
catus 384 | 426 AA 
Chlorella pyrenoi- 
dosa | 379 520 138 
BuBO Jb 


1. TMK B xKonuentpanuax 10° nw 107 mr/n oKa3bIBaeT CTHMyJMpy- 
oujee pelicTBHe .Ha jenenne ksetoK Chlorella pyrenoidosa uM Apyrux 
MpOTOKOKKOBEIX BOJopoceH HM Ha HaKOMJeHHe HMM CyxXoro BelllecTBa. 

2. OnTuMaabuble KoneHTpayHH TMK nospiiaioT HHTeHCKBHOCTb (OTOCHH- 
Te3a H JbIXaHHA BOMopocet. ~~ 1 

3. MexaHu3M JeiicTBHA CTHMYJIMpy!OWINX KOHUeHTpalui POCTOBbIX BelllecTB 
rpylMbl ayKCHHOB Ha BOJOPOCH, OUeEBHAHO, OTIMYeEH OT MeXaHH3Ma JleHCTBUA 
['MK, Tak Kak yBeslMyueHve KOHYeCTBa KIeTOK Nox BAHAHHeM MY K u MMK co- 
TIpOBOXKaeTCA CHY2KeHHEM OMOMACCHI BOLOpocved. 


JleHvHrpagycKHH rocyapcTBeHHbIi yHuBepcuTeT j Mocryrinno 
um, A, A, )KqaHoga 29 XI 1960: 


WMTHPOBAHHAA JIMTEPATYPA 


110, A. Backxaxos, H,H,Meabuuxkos, Xu, npom, Ne 3, 32 (1958). 

o3snucBpa, E, A, Epmonaaesa, II. Banxa, JAH, 130, No 1, 231 (1960). 
ericle, A.M.Eunus, R, P, Meric]e, Bot, Gaz., 117, Ne2, 142 (1955). 
e A, Backaxkos, @uxs3nou, pact.,7, B. 4, -385 (1969). 
' lein, Science, 114, 91951). Sha K. Wey good, A: Oaks, 
hlan, Canad. J. Bot., 34, 905 (1956). 7L. F. Audus, R. Thresh, 
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flornagn Anagemun Hayrk CCCP 
1961. Tom 187, N 5 


PH3HOJIOTHA PACTEHHH 


B. WH. CBHHAPEB 


ICOBEHHOCTH ®OPMHPOBAHHS WH PASBHTHSA KOPHEBbIX CHCTEM 
Y KYKYPY3bI, COM H APBY30B TIPH MOCEBE THE3JOBbIM 
CIIOCOBOM — 


(ITpedcmaeaexo axademurom B. H. Cyrauessim 10 1X 1960) 


Bompoc 0 B3aHMoseHCTBHH KOPHeBbIX CHCTeM B 3aBHCHMOCTH OT cTenenu 
'3aryUleHHA KYJIbTYp CMJIOWIHOrO CeBa H 4MCJIa pacTeHHH B rHe3qax y Mpoma- 
HibIX IIpH Nocepe HX FHe3MOBbIM CMOCcOOOM MpescTaBJseT HE TOJIbKO TeopeTH- 
Aeckui, HO HM OoIblIOoH MpakTH4yecKHH MHTepec. 

_ Ha BaxkuocTb H3y4eHHA B3aHMOOTHOLWICHHH H B3aHMOCBA3eli MexKAy pacte- 
MMH B COOOULeECTBaX MOCpeACTBOM KOPHEBbIX CHCTeM BHepBble OO6paTu BHH- 
auve B. H. Cyxaues (',”). A. JI. Kypcanos (°) ormeuaet, uTo B mMocmegqHee 
\BpeMa BCe OTUTIMBee BLIABJACTCA POMb KOPHEBOM CUCTeMbI Kak Oprana, orpe- 
Jlenstomlero XapakTep BHYTPHBHAOBbIX H Me€2XKBHOBbIX OTHOIIeCHHH, KOTODpbie 
CosaioTcA y pacTeHHH B eCTECTBEHHBIX OnOsOrM4eCKHX coobmlecTBax. Par 
HicCJleqOBaTeJeH CUYHTAIOT, 4YTO MOIWHOCTb H XapaKTep pa3BHTHA KOPHEBbIX 
‘cucTeM y CaMbIXx pasHooOpa3HbIxX BHJOB pacTeHHH 3aBUCHT OT ryCTOTb! CTOAHUA 
‘x B noceBax. IlapamenbHO C H3Me€HEHHAMH. B pa3BHTHH KOPHeBbIX CHCTeM! 
W3MeHHeTCA TaKx%Ke BeIMYHHA ypoxkKaA HM KayecTBO NposxyKunHu (4°). 

- B 970 cBa3H Hamu B TeyeHHe 1955—1958 rr. Ha Kampi3akcKkoM OnMOpHoM 
myHKte ActpaxaHCKol CebCKOXO3AHCTBEHHOM ONBITHOM CTaHIHH mpoBoyu- 
_ MCh HCCIEMOBaHUA 10 H3y4eHHIo OCOOeHHOCTeH (POPMHPOBAaHHA HM PasBHTHA Kop- 
HeEBbIX CHCTeEM Y KYKYPy3bl, COM HM apOy30B B YyCJIOBHAX OpomleHua. B kaue- 
CTBe MOMOMITHEIX COPTOB HCHOb30BaINCb KyKypy3a ruOpuy BUMP 42 (Ky- 
OaHcCKOH OMbITHOM cTaHMH BcecolosHoro HHCTHTYTa PpaCTeHHeBOCTBA), COA 
Ne 262 (AMypckoli onbiTHo cTanuun) u apOy3 MesnronompeKun 142 (Bpikos- 
CKOH Ce€JIEKIMOHHOM OTbITHOM CTAHIHH). 

Ha6mofeHun 3a pa3BHTHeM KOPpHeBOH CHCTeMbl y KyKYypy3bl HW COM NpoBo- 
AUIMCb HA KBalpaTHO-rHesAOBbIX MoceBax MpH Mowjaqw uutanua 70 X 70 cm 
M Mp pasJIM4HOM 4MCJIe pacTeHH B rHe3sfe, a y apOy3o0B Ha MoceBe, MposBe- 
feHHOM To cxeme 150 X 200 cm mpu | u 2 pacTreHuax B rHesge. B Teyenne Be- 
feTallMM pacTeHHii BaxKHOCTb NOUBI MoOlepKUBaacbh Ha ypoBHe 70—8()% 

OT TipefebHOH MOJIeBOH BJIarOeMKOCTH TOUBBI. 
IIpu 1 pactenuu B rHesqe y KYKypy3bl, COM H apOy30B dopmupyerca 
CUMMeTPH4UHAaA KOPHeBaA CHCTeMa H KOPHH paBHOMepHO pacipefseAIoTCA B. 
_ TOME MOUBbI KaK B FOPH3OHTAaJIbHOM, TaK HM B BepTHKaJIbHOM HaMpaBJieHHu. 
Tipu 2 pacrenuax B rHesye y Kaxkoro H3 HUX (POpMupyeTca acHMMeTPHY- 
Hand (OMHOCTOpOHHAA) KOpHeBaA CHCTeMa, IIpH4¥eM KOPHH ABYyX PAOM pacTyunx 
_ pacTeHuit [pyr c Apyrom ue mepenvetraiorcs. B mecrax cOMKeHUA [ByX pacte- 
HUM HaOsOfaeTcA cla6oe pasBuTHe HM BeTBeHHe KopHeli (puc. 1—3). Kaakgoe 
pacTeHve B rHe3fe «3aXBaTbIBaeT» CBOIO Ciepy B MouBe, H Macca KOpHel CHCTe- 
Mbl OMHOFO pacTeHHA FHe3a NpOABJIAeT CBOCOOpasHbIM TPOMH3M MO OTHOILEHHIO: 
K KOPHeBOH mMacce coceHero pacTeHHA. OTO ABJIEHHe Ha3BaHO HaMH (PHTOILeHO- 
JIOPMYeCKUM OTPHILaTeJIbHbIM TPONH3MOM (”). 
IIpu 5—7 u Ooee pacteHuax B rHe3fie y KYyKypy3bl HaOwOJaeTcA pas- 
HHIa B Ppa3BHTH KOPHeBbIX CHCTeM Me*Ky PaCTeHHAMM, HAXOAMBUIHMHCA B. 
WeHTpe fHe3fqa, WM paCTeHHAMM, PpacCMO/OXKeHHHIMH MO MepHdepun ruessa. 
Y nepudepuitnpix pacTteHuii rHe3a OCHOBHaA Macca KOpHelH pasBMBaeTCs B. 
cTOpOHY MexK,ypaAqui, T. e. PopMupyeTcH aACHMMeTpH4HAA KOPHeBas CHCTe- 
ma. Ha noBepxHOCTH 2IMKOTeJIA HM MON3CMHBIX OaZabHbIX y3ax CcTeOA, O6- 
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pallleHHol : BHYTpb’ THESka, .KOPHH Pa3BHBaIOTCA OYeHb C1a60 uM BCKOpe MocWJ ig 
¢BOerO NOABJICHHA B 3HAYHTEIbHOM Macce OTMHpaloT. at? 
KopHu pacTeHHii, HaXOJAWMXCA B WeHTpe FHesfa, pasBUBaIOTCA B CpaBHe 

- “HHH C KOPHAMM TepucepHiHEIxX pacTenuii ropa3fq1o MefwieHHee. Uncso0 9nuK 
THJIbHbIX MH Y3JIOBbIX KOPHeH y 9TH 
pacteHu lipHMepHo B Ba pas 
MeHbIle, YEM Y PaCTeHHH, pacnovio- 
*KCHHBIX TO Nepudepuu rHesfa. Iny- 
6vHa IIPOHHKHOBeHHA KOpHeH y- Tex 
2Ke CAMbIX PpaCTeHHH B TOYBy To- 
n pasqo MeHbINe, 4eM y nephepuu- 

HbIX pacTeHHi. 

AHaJOrMuHbI XapakTep pasBUTHA 

0 KOPHeBbIX CHCTEM IIpH THe3OBbIX 
moceBax WH mocaKax ycTaHOBJIeH y 
JpeBecHbIx mopoy (1°-!), y OBONLHBIX 
KyJIbTyp (KallycTa WH TNOMMOpbl) U 
ropunupi (°). CreqoBaTebHO, pa3BH- 


s THe CHMMeTPHYHOH KOPHeBOH CHCTe- 
etd piel 
ad 10 20 30 40 Socy Mbl Y OMMHOWHO PaCTYyWIMX pacTeHuHh | 

M ACMMMETPHUHOH Ip BbIPaulMBaHHH | 

Puc. 1. KopHepaa cucrema cow B dase 6yTo- pees Pl yay 

HH3aIlHM TIpH ABYX pacTeHHAX B THeaTe HeCKOJIbBKHX pacTeHHH B PHe3axX MOK- 


HOCYMTATh OOULEOHOJIOrHYeCKHM AB- 
jieHueM. Tako -xapakTep pa3BHTHA KopHell y pacTeHHli BLIpaOoTaJICA B Mpomecce 
OopbOb 3a CylecTBOBaHHe HM ABJIAe€TCA OHM 3 BaXKHBIX MpHcnocoOnTeJb- 
HbIX CBOHCTB KaK K OJMHOUHOMY, TaK H PpyMMoBoMy COCYLLeCTBOBAaHHIO. ! 

BecbMa JIOOOMbITHbI€ JaHHble M0- 


JIYYeHLI TAK2%Ke B OTHOWIeHHH T1yOu- Ta6auna 1 
HbIl MPOHHKHOBCHHA KOPHeH B NOUBY Tuy6una mponuKuosennsa (B caHTHMerpax) 
y KYKYpy3bl B 3aBHCHMOCTH OT UHC- 3apOJPIMMeBbIX UM Y3JIOBbIX KOpHell B TlOUBy 
Jia pacTeHu B rHe3sqax (Tada. 1). y KYKYpy3bl B (pase BLIMeTbIBAHHA MeTEJIKH 


[Ipupeqenupie B Ta6n. 1 _aHHble B 3aBHCHMOCTH OT UMCa pacTreHHuit B Hesse , 

, no 5. rHesjam 
CBUJCTCIbBCTBYIOT O TOM, 4TO C yBe- ( ‘s ) 
JIMYUeEHHEM GHCJa pacTeHHi B rHe3ylax 


oo 2 

ot 1 qo 4 HaGmofaetca 3aTopMaxkn- g : : sesh carsce 4353 
BaHWe pocta KOpHeH, KOTOpOe Haxo- on ae alee 
UT CBOe BbIPaKeHHe B pa3JIMUHOH oe ee 1 2 3 4 
riyOHHe HX IIpOHHKHOBeHHA B Noy- 72 | F | 2 
By. B To Ke BpeMaA B rHe3fax uMeeT ea) Op aeeeen oe ee 
mecTto Auppepenunanud KopHeH MO Ogyo | 72 | 80 | 722 = es mi 
3TOMY MOKa3saTeJio. fea te |. conan al) es ne 

Tlomumo Auddepenuuannn pacte- ueripel 56 | 71 | 67,0 | 60/2 | 5110 | 41,8 
HHH B rHe3sqax Mo ry6“He MpOoHHK- Ysnophe Kopun 
HOBeHHA KOPHeM B MOUBY MpOTeKaeT Ogno | 115 [rt | 112 #) — = -- 
i autbepenmmanna ux To Recy cn ABs |18 |i [is Fle | | — 
po MW BO3LyuIHOCyXOH Maccbl. SToT Uermipe! 85 [115 | 110,8 | 101,2 | 73,0 | 57,0 


(akT OblJI yCTaHOBJIeH Ha ToceBax 
KYKYPY3bl, MPOBeMeHHDIX Moce ciala MaBOXKOBbIX BOX Ha (poHe 6e3 NOJMBAa U 
C JOMOJJHMTeJbHBIMM BereTalMOHHbIMH NowMBamu. TlomuBHad HOpMa OKOJIO 
800 m® Bogpt Ha | ra. Tlocez KyKpy3bI B 3TOM OMbITe NpOBOAMICA KBapaTHo- 
rHeE3OBbIM Cioco6om m0 cxeme 70 X 70 cm. B chase 83—5 sMCTbeB BCXOJbI GnI- 
JIM NpOpexKeHbl, H B KaxKJOM THese OcTaBJIANOCb no 2 pacreHusd. Yxo 3a 
moceBaMM Ha BCeX BapMaHTax Obi OMHHAaKOBbI (Tab. 2). 
Anpbepenuanna pacTeHuii B rHe3LOBbIX MoceBax MoO rlyO“He MpOHHKHO- 
BCHHA KOpHeH WM BeCy UX CIPO HM CyxoOl MaccbI Cc yBeM4eHHeM cTeneHH 3ary- 
HleHHA B THesflaxX ABJIAeCTCA OYCHb BaXKHOH OMOJIOrM4eCKOH OCOOeHHOCTHIO B 
*KH3HM. PaCTHTeJIbHbIX OPfaHH3MOB, TaK KaK MO3BOJIAeT Oolee pallHOHaJIbHO 
HCNOJIb30BaTb MaTepHaJIbHbIe PeCypCbl 3CEMHOH MOBeEpXHOCTH H TeM CaMbIM CIIO- 
{234 


'CoOcTBOBaTb MpOUBeTaHMIO BUa B ero GopbGe 3a cyulecTBoBaHNe. STor cbaKkt 
enepBble Obl ycTanoBuieH T. JI. JIbicenxo (#4) B moceBax KOK-carbi3a. 


Puc. 2. Kopnepan cuctema kykypy3bl B (base 5—6 smucTbeB: a — npx | pacrennu B 
rHeaze, 6 — mpH 2 pacTrenusx B rHesyze 


CuHwxKeHHe HHTCHCHBHOCTH B pa3BUTHH KOPHeBbIX CHCTeM HU JLHdbepeHuua- 
uHH HX, KOTOpad HaOOLaeTCA TPH yBeIHYeHHH YMCA pacTeHHit B rHe3sax, 


Puc. 3. Kopnepan cucrema ap6y30p B chase uBeTeHHA: a — pu | pacrennn B ruesze, 
6 — mpw 2 pacreHuax B rHesye 


10-BHMMOMYy, OOYCJIOBJMBaeTCA B3AHMHbIM 3aTeCHCHHeEM Ha3eMHbIMH YaCTAMH 
OMHUX pacTeHHii A pyruMu, a TaK%Ke KOPHEBHIMH BbIJeJICHHAMU, TOKCMYHOCTb 
KOTOPbIX yBeJIMYMBAeTCH C YCHJICHHEM KOHTAKTa MexKy pacTeHHAMH. 
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DivalOuinalaees 


Bec cpipoli mu cyxoli Maccbl KopHeli (B rpaMMax) y pacTeHHit KyKypy3bl 
B lipefleax THe3la Ha pasMYHbIX POHAX BOAHOrO pe2KNMa 


soe) 228 it pw ee | 3 ie ae. 5 A eS eee 
dapat 


21 X 12 IX 
Ne pacte- 
Mou HHA : 
B rHesge | cripofi Bec | Cyxoli Bec | CbIpo# Bec cyxol Bec | cbipofi Bec] cyxo Bec 
- Bes { 36,0 1583 173,0 34, 204,0 40,7 
dqonuBa 2 24,0 5,0 128,0 26,0 146,0 29,4 
CpeaH. 30,0 6,2 150,5 30,0 175,0 34,9 
Ogun 4 54,0 10,7 200,4 39,9 225,0 45,0 
nOJHB 2 34,0 6,9 144,6 29,3 169,0 33,7 
aw ee ee 
CpenH. 44,0 8,8 172,5 34,6 197,0 39,4 
fipa 1 57,0 1457, 207,0 87,4 233 ,6 47,6 
MouHBa » 32,0 6,6 139,0 2I7 193,8 38,8 
Cpegu. 44,5 | 9,2 | 173,0 | 32,6 | 213,7 | 43,2 


TlapaienbHo c Audpepeniuatneh KopHeH, KOTOpan HMeeT MECTO TIPH yBe- 


AMUeHHM UNCIa pacTeHHi B THe3fax, HaGmofaeTcA U AMepeHunalua pa- 


CTeHHH MoO BbIcoTe pocta (Ta6n. 3). 


Anauns Ta6u1. 3 MOKa3bIBaeT, 
uTO pH 2 MH 4 pacTeHHAX B 
rHesfe pocT pacTeHHi mpote- 
KaeT MeHe€ HHTCHCHBHO, 4eM 
pu | pacrenuu B rHesgze. Ta- 
Kad KapTHHa HaOsofaetTca Ha 
MIpOTAXKeHHH BCeH BereTalluH 
pacteHui. B To xe BpeMaA mpH 
2 HU 4 pacTeHHAX BHesfe OHO 
HW3 HAX WMeeT Ooslee BLICOKHH 
pocT, 4emM Apyrne. Ananoruu- 
HbIM XapaKkTep juddepenmua- 
HM HaOwtOsaeTcA TakxKe 4 NO 
J,pyrM Mpu3Hakam, CBA3aHHbIX 
C MIpOAyKTHBHOCTbIO pacTeHHit 
HM Ka¥eCTBOM IIpOLyKUHH. 

TakuM oOOpa3oM, pu ycta- 
HOBJICHHH ONTHMAJIbHOrO 4HC- 
Jia pacTeHwu B THesqax B 
KBa{PpaTHO-rHe3OBbIX MOceBaXx 
HY2KHO YUHTBIBATb OCOOeHHO- 


CTH Pa3sBHTHH HU (popMupoBaHHa KOPHEBbIX CHCTeCM pH 3TOM THII€ HacarK- 


NeHun. 


Tadauna 3 
Tlucbepenunanua pactenuii KyKypy3bl ruoOpHza 


BHP 42 no Bicore B 3aBHCHMOCTH OT UNCa pacTeHHay 


B THe3qe (B CaHTHMeTpax) 


No pa- 


cT€HHA 
5 ries (20 V1\27 VI] 3 VII 


ae 


142. Vi1,| 20 VII| 4 VIII] 6 VIII 


Ilpu OnHOM PpacTeHHH BrHe3ssze 
1 [44,9| 83,2| 1410,8 | 4158,4 | 235,3 | 261,5 | 261,9 


Tlpu ABYX pacTeHuaXx B rHesze 


4 [37:3 79,5] 141,4 | 154,8 | 203,4 | 259,3 


260,2 
2 37,9 | 67,4 86,2 | 132,9 | 204.0 | 233,5 


237,5 


Brent | an 73,4 | 98,6 | 13,8 | 203,7 | 26,4 | 248,8 
Ilpu uweTppex pacTeHHAX B rHe3szZe 


4 45,3 | 70,6 99,0 | 147,9 | 229,9 | 275,3 | 278,2 
a 41,1} 65,4 86,7 | 182.3 | 210,41 | 256,8 | 256,8 
3 36,9} 60,1] 76,4] 4119,0 | 190,9 | 233,8 | 242,3 
4 31,6] 55,5 62,9} 104,0 | 160,8 | 216,5 } 216,8 


Cpequ. | 38,7| 62,8 | 81,2 | 125,8 | 197,9 | 245,6 | 248,5 


Nocrynus0 
9 IX 1960. 
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STG ea Vall vac ie rekon 


. A. Ko- 
12 6B. Octaneuko, Jlecu. xo3., No.6 (4953), 
CCCP, No 3 (1954). 14 fT. TI. Jinceuko;, Arpo6no- 


- Jlokaangm Akanemun Hayr CCCP 
1961. Tom 137, Ne 5 


MOP®@OJIOrH fA 


I. M. MAXKKYPA 


NJIACTAUHOCTb KPOBEHOCHOrO PYCJIA 
CHHOBHAJIbHOM OBOJIOUKH B CBA3M C PA3JIM4UHOM 
®YHKUMEM CYCTABOB, 


(IT pedcmaenexno axademuxom JO. A, Opaoeoim 23 XIo1960) 


atta 


IIpu 3HAYHTeEJIBHOM OOUIEM CXOJICTBe B FHCTOJOrH4eCKOM CTpOCHHH CHHOBH- 
AJIbHOrO TIOKPOBa CYCTABOB MJICKONMHTAIOuINx, Jake CpeqHu mpescTaBuTesen Ojl- 


HOrO Bula B 3TOM MOKPOBe OTMeUAIOTCH CYLIeCTBeEHHbIe MopdosiorHyecKHe Oco- 
OenHocTH. KouuecTBo 4 (opMa BOpCHH H CKaOK Ha CHHOBHAJIbHOK OOOI0UKe, 
Pa3Mepbl H PopMa 2KHPOBLIX TeJI, KOHUCHTPallHA KPOBeCHOCHHEIX COCyOB B olpese- 
| JI@HHBIX 30HAX CHHOBMaIbHOH OOOJIOUKH, T. e. MpH3sHaKH, OObeMHAeMBIe MON 
PyOpuKoH peakTHBHBIX CTPyK- 
TYP, YaCTO XapakTepH3yIOT CO- 
_ CTOAHHE CHHOBHaJIbHOrO § NO- 
_-KpoBa JlaHHoro HHAMBHA. 
| H3BecTHO, 4TO CHHOBHAJIb- 
_ Hble BOPCHHbI HW CKJaiKH He 
_ ABIAIOTCA MpecbopMupoBaHHbl- 
MM oOpasoBaHnusamu. Mx nosB- 
_ JleHHe, pasBuTHe HM HHBOJIIOMMA 
HaXOJATCA B 3aBHCHMOCTH OT 
WMHamuyecko Harpy3KH Ha 
cycTaB ('), ofHako Ha3HaveHHe 
BOPCHH H CKJajlOK, UX pOuJb 
B OHOMeXaHHKe cyCTaBa OCcTa- 
€TCH 3araqouHOH, paBHO Kak 
_ HM HefocTaTOuHO ACHa HCTHHHAA 
 TIpHpoya mpousBo,HEIx CHHOBH- 
_ auibHOH OGon0uKH. TlockobKy 
9TH Be CTOPOHbI ABJIeEHHH 
B3aHMOCBA3AHbI, OHH TpeOyl0T 
COBMECTHOrO pa3spelleHHA. ty 4 
3 Kak 4 B Apyrux cpemax [nu 
TKaHAX OpraHH3ma, B MOJIOCTH 
CyCTaBa IIpOWCXOJUT HelpepbIB- Puc. 1. Kpospenocubie cocyAbl NpOH3BOAHbIX CHHOBHAUIb- 
HbIM OOMeH, HHTCHCHBHOCTb KO- HOH OOOJIOUKH: a — CHHOBHAIbHOM cKlaqkKu, 6 — CH- 
TOPOro 3aBHCHT OT AKTHBHOCTH HOBHaJIbHOH BopcHHEI, Mukpodoto 
paOoThl JaHHoro couNeHeHHA. 
TloctosHupmi oOmeH B CycTaBHOH nosocTH oGecneunBaeTCA mocpeCTBOM 
AKTHBHOM MOBepXHOCTH, KOTOpan MpecTaBeHa CHCTeMOM cOCyOB CHHO- 
BHabHOM O6O0UKH COBMeCCTHO C CHHOBHabAbIM NOoKpoBom. Ha ycusex- 
_ HYIO AMHamuyeckylo Harpy3Ky B CycTaBe CHHOBHaIbHad OOoO4Ka OTBeYAeT 
| @opMupoBannem BopcuH, apka, ckagox (17%), pasMepbl H KOM4eCTBO KOTOPbIX 
 BCera ONpesemsOTCA MpOAOIKUTEIbHOCTHIO M MHTCHCHBHOCTbIO paooTEl CyCTaBa, 
| YMoMAHYyTEIe MpOH3BOAHbIe CHHOBHAaIbHOH OOOMOUKH (BOPCHHbI, CKaIKH 
- 4H Mp.), Kak nMoka3a/M Halll HCCeqOBaHHA, MpeycTaBsIAI0T CoOoH He 4TO HHO, 
KaK BbIPOCThI KPOBCHOCHOTO CIeTEHUA CHHOBHAJIbHOFO MOKPOBA, MOABJIAIOWIHECA 
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B OTBCT Ha JWIMTe/IbHbI akeKBaTHbIli pasqpaxuterb (prc. 1}. Takum o6pa30m 
WOCTHraeTcsd yBeJIMYeHHe AKTHBHOM MOBePXHOCTH H, CJIeOBaTeJIbHO, MOBbIIUe- 

‘ HHe HHTCHCHBHOCTH B HeM OOMeH- 
HbIX IIPOIeCCOB COOTBETCTBEHHO BO3- 
pocieH pa6ouei Harpy3ke. Mxbimn 
CJIOBaMH, B JaHHOM cylydae BBICTyMa- 
eT OObIUHOE ABJIEHHE KOJIMYECTBEHHOM 
ajlallTall\uW — OTBeTHOe yCHJIeHHe Op- 
TaHH3MOM CTPyKTYPpbl B CBA3H C TIO- 
BbIWeHHeM (byHKUHH (‘). 

HenocpefcTBeHHBIM pa3qpaKuTe- 
JIEM, JeHCTBYIOWIMM Ha AKTHBHYIO 
MOBePXHOCTb CycTaBa, ABJISe€TCA, Ha- 
JO MomaraTb, JBYxKeHve B CyCcTaBe, 
MOCKOJIbKy HavOouee rycToe civweTe- 
Hue COCYIOB H HavOoVJIbilaA KOHLeH- 
TpallHA ero BLIPOCTOB B BHe BOPCHH 
HW CKaqoK OTMeyaeTCH B MeCTAX,. 
ryle CHHOBHAaJIbHbIe MOKPOBbI CompH- 
KacaloTcs pyr ¢c Apyrom HW HCIBITHI- 
BalOT TpeHHe BO BpeMA JBHKeHHH, 
WJIM TaM,re CHHOBMaJIbHad OOONO4Ka 
HemocpeAcTBeHHO NpusieraeT K CMe- 
IalolukMMCA CYCTAaRHbIM MOBepXHO- 
CTAM. 

Puc. 2. Cuctema cocynos sanne-Hapyxnoro ore. . !loq06H0 Tomy Kak B XpSIleBbIx 
Jia KancyJibi JIOKTeBoro cycTapa TeleHka, Muxpo- 93IMdu3ax KOCTeH Mpolweccy oKccTe- 
(poto HeHHA WpeluiecTByeT aKTHBHaA CO- 
CyANCcTad peakIlHA, B CHHOBHaJIbHOM 
MOKpoOBe MOABJEHHIO BOPCHH Mpesue- 
CTByeT lmpomHdepalua cocyAucToro 
KJ1y6ouKa, KOTOPbI pacTeT B MOJIOCTb 
cycTaBa H BbIMNAYMBaeT Ha ceOe CH- 
HOBHaJIbHbIM NMOKpoB. CyeqoBaTevib- 
HO, A@KTHBHbIM 3JIEMCHTOM CHHOBH- 
aJIbHbIX BOPCHH HM CKIaqOK ABJA- 
eTcCA Kak HW B psxe Apyrvx opraHos,, 
cneuHiuyeckoe cocyAucToe o6pas3o-. 
BaHHe, MOCTpoeHHOe NO THNYy 3am- 
KHyToro crvieTeHHa *. Muenne Iad- 
cbepa HU Jp., CUHTAIOMIMX, YTO KJIETKH 
CHHOBHAaJIbHOH OG6OIOUKH CIOCOOHBI 
K C€KpeTOPHOH JeATeJIbHOCTH, OKOH- 
YaTeJIbHO. ONpOBeprHyTO JpyrHiMH 
ucculeqoBaTemamu (°). 

B cBaA3H C TeM, YUTO AKTHBHAA MO- 
BePXHOCTb cycTaBa OOslafqaeT OONb- 
WOH peakKTHBHOH [JlaCTHUHOCTHIO, 
ee MOpdosloruueckad KapTuHa (ry- 
cTOTa cOcyMCcTOrO cNJIeTeHHA, KO-. 
JMYeCTBO BOPCHH HM Jip.) B KaxK]OM. 
Puc. 3. Cuctema cocyjos nepeguero orgena 3a- Cly4¥ae OyfeT onpefenaTbes (pyHKUM-. 

HACTHOTO CyCTaBa Teenka, MuKpodoto OHAJIbHbIM COCTOAHHeEM CycTaBa, @ 

He ero opmon (°) H He BeHUHHON » 


OTPHUATeIbHOTO JaBCHHA B MONOCTH cycTaBa (“), ufo MH HaOsmlOfaeTca B: 
JeUCTBUTeIBHOCTH. 


* 
7 ey songnen ne HEKOTOpbIxX aBTOpoB (1) 0 BOpcHHax 6e3 COcCyOB OCHOBLIBaeTCH, MO-BHHMO-- 
Y, Ha HefoctaTouHno NOHO! HHbEKUMH KPOBeHOCHOrO pycula OKpalle€HHbIMH B3BeCAMH, 
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| 3aKOHOMePHOCTh 9Ta MpOABIAeTCA Kak B OHTOFeHe3e, TAK H B CpaBHUTedb- 
HO-anaTOMMYeCKOM Psily MOSBOHOUHIX. EcTecTBeHHO NosToMy, 4TO y MasONOL- 
BUYKHBIX 2KHBOTHBIX C HeMGCTOAHHOM AKTMBHOCTbIO (3eEMHOBOZHbIe, YepenaxH) 
HMHOBMAJIBHbIe BOPCHHbI B CyCTaBaxX KOHeYHOCTeH, KaK NpaBHJlO, OTCYTCTBYIOT, 
| OHM c1a60 BLIPaxKeHbI Y MAJIONOABYXKHLIX MJ€KONMMTAIOMNX, U, 10 Lanupim Kan- 
| auctosa u IlerombkoBa, KOJIM4eCTBO Bg PCHH CHJIbHO BapblipyeT B CycTaBax mpel- 
cTaBuTesel OfHOrO UM Toro xe Bua 
‘B 3aBHCHMOCTH OT COCTOAHHA (pu3H- 
‘YeCKOH AKTHBHOCTH. 
Ha MHorouncJIeHHEIX Mpenapatax 
TieyeBoro, JOKTeBOrO, 3alsAcTHOrO, 
‘KOJICHHOTO CyCTaBOB H CyCTaBOB 
MaJIbUeB %KUBOTHBIX H YeJOBeKa MbI 
ACCIeqOBaIH CTpoeHHe KPOBeHOCHON 
CHCTeMbI CyCTaBHOH CVMKH H H3MeHe- 
‘He apXHTeKTOHHKY KPpoOBeHOCHOrO 
‘pycula sTorO oprava B MpeHaTaJbHOM 
onTorenese.C 3TOH WebIO Oblia Ipu- 
‘MeHeHa HHbeEKIMA KPOBeCHOCHBIX CO- 
‘CYOB YepHOH TyUIbIO, H3roTOBeHHe 
“mpocpermennix lipenapaTos c kancy- 
_Jibl CyCTaBa H C OTJ€JIbHBIX ee OOOI0- 
yeK C MOCJIeAYIOULNM H3yyeHHeM HX 
C MOMOI{bIO CTepeoccKonMyecKOH Jy- 
abl. IIpH 9sToM anHamH3 cTpoeHua ge 
_KPOBeHUCHOH CHCTeMBI KalicyJIbI Mpo- b> Bo RAL AL BE 
H3BONMJICA C yueTOM ocobeHHOCTeH Bho 
| JMHAaMHKH B Ka>KJIOM oTAeWIe CycTaBa. 
| Jlanupie ucc eoBaHHA MoKa3biBaioT, 

GTO YCJOBUA OHOMexXaHHKH CYCTABa pyc. 4, Cuctema cocyxoB CHHOBHasIbHOrO BbI- 
‘CKa3bIBaloTCA ONpeeJICHHbIM OOpa3oM — gopora JoKTeBoro cycTaBa TesleHKa, MuKporboto 

He TOJIbKO Ha MOp@ovlorHyeckoH Kap- 

THHeE aKTHBHOH MOBepXHOCTH cycTa- 

Ba, HO TaKxKe H Ha CTPpyKType BCero KPpOBeHOCHOrO pycula ero KalicyJIbl. XoTa 
 B KaxKJOM CJIy4ae KPOBeHOCHOe PycJIO KaNcyJIbl MpelcTaBeHO 3aMKHYTOM CH- 
| CTeEMOH COCyJOB, NOCTpoeHHOH No THNYy civieTeHHA, TeM He MeHee CTpoeHHe 9TOro: 

CIVI€TeEHHA B KaxKOl 30He CyCTaBa OTMMUAeTCA OObIIMM pasHooOpasHeM. ITO 

mpexye Bcero KacaeTCA HallpaBJIeHHA H KOHUEHTPallHM COCYJOB B OTJe/IbHbIX 
-yuacTKax cnuieTeHua. B Tex MecTax KalicyJIbl, re HeEHCTBYIOT CHJIbl OMHOCTOPOH- 
Hero HaTAKeHHA, CHCTeMa ee COCYJIOB HalOMHHaeT CHCTeMy COCYyOB CBA30K 
HW cyxomuIHH. B Hel mMpeoOmazaioT NapatembHO Hye CTBOJIbI, PaClOJIOHKeH- 
Hble B HallpaBJIeHHH JeHCTBHA CHJIbI HATAKeHHA. OCHOBHbIe COCYAMCTbIe CTBOJIbI 
MpH 9TOM COeHHeEHbI Mexky COOOH KOPOTKHMH MOMepedHbIMH aHaCTOMO3aMH. 
Ec Kamcya BO BpeMA ABHXKeCHHH B CYCTABe HCIbITbIBAeT HATAXKEHHE BIBYX 
B3aHMHONMepNeHAUKYJIAPHBIX HallpaBJIeHHAX, ee BHYTPHOpraHHble KPOBeHOCHbIe 
COCYAbI, BIVIOTh JO KalHJIJIAPHbIX cCeTeH, pacioslaraioTcA MO KBajlpaTaM, Be- 
JM4MHA KOTOPHIX 3aBHCHT OT KaMOpa OOpa3yroulux KBaflpaTbl cocy0B (puc. 2). 

B page cycTaBoB TKaHH KalICyJIbl B OTJeJIbHbIX e€ y4aCTKaX HCIIbITbIBAIOT 
MOMepeMeHHOe HATAKeHHE B Pa3IMYHbIX HalpaBseHHAX. Kak MpaBuslO, B TAKUX 
MecTax CHCTeMa COCYJOB KalIcyJIbl, B TOM 4HCIe H ee CHHOBMAIbHOM OOOJIOUKH, 
—mpelcTaBleHa B Be MHOrOCJIOHHOH MOJMrOHaIbHOH CeTH, pasMepbl AyeeK H 
KaIMOp CocyOB B KOTOPOH TakxKe HaXO{ATCA B IpAMOH B3aMMO3ABHCHMOCTH. 
B mectax, re Kalicyla HCMbITHIBaeT JaBJIeHHe H3BHE OT IIpMexKallnx CyXORKUJIAH 
H MBIIUM, HalpHMep Ha NepeqHeH MOBepXHOCTH 3aNACTHOrO CyCcTaBa, COCYbI B. 
ee CTeHKe PacnoJIOKeHbI B BUe WMPOKUX MYYKOB, BKsIOUAIOU[AX Mo 4 — 5 ma- 
PaJIeMbHO WLYUIMX CTBOOB (puc. 3). B CHHOBHaJIbHbIX BbIBOpOTaX, OObEM KO- 
TOPbIX MepHOsMYeCKH MeHAeTCA BCJIEACTBHe MepeMelleHHA CHHOBHA NpW JBHKe- 
HHAX B CyCTaBe, KPOBeHOCHOoe CiieTeHHe CCbOpMHPOBaHO H3BUTbIMH (BOJIHHCTBI- 
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MH, LITOMOpoOoOpasHbIMH) CocyaMH, Kak Obl pacnovaraionluM4 3amlacoM Ha pacTa- 
*KeHHe B JWIMHY; ClvieTeHHe TakyKe HMeeT BH MHOFOCJIOMHOM MOJMrOHaIbHOK 
cetu (puc. 4). B CHHOBHaJIbHBIX CKlaqKaX, BOPCHHAX M XKMPOBbIX TelaxX KpoBe- 
HOCHad CHCTeMa IipeycTaBseHa HavOosee TyYCTbIM aKYPHBIM CIeTeHHeM Cocy- 
OB puMepHO OMHakoBoro KamMOpa Ge3 yeTKO onpeeleHHOrO HX HallpaBe- 
HMA. 

Takum o6pa30M, apxvTeKTOHHKa KpoReHochoro pycla KalicyJibl CycTaBa nv 
-e@ IIPOMSBOAHBIX, TaK Ke Kak HM MOPosOrnA ApyrHx MaKpo- HW MAKPOCTpyKTyp, 
HaXOMMTCA B TeCHOM CBA3H C YCAOBMAMM (pyHKIMOHMpoBaHNA OpraHa. Tlepe- 
CTPOliKH KPOBeHOCHOTO pyC/la CHHOBMaIbHOH OOOOUKH, Bbiparkatouueca 
B pa3pacTaHHM M HHBOJIOWMH ero OTICIbHbIX ¥YaCTeH, B YCJIOBHAX CMCHbI HHTeH- 
“CHBHOCTH (PyYHKI[MOHMpOBaHHA MHTaemoro OpraHa, ABJAIOTCA OMHHAM M3 MposB- 
JICHHH BbICOKO/i MIaCTHUHOCTH KPOBeHOCHOH CHCTeMbI BOOOUe, YeETKO pearupy- 
ole Ha BCe COCTOAHHA OpraHusna. 


UactutytT 300/0rnn Tlocrynuaio 
Axkafemun HaykK YCCP 19 XI 1960 


“LMTHPOBAHHAS JIMTEPATYPA 


'Y. 1. Kaaauctos, Bonoxunctad KOHMCTpyKUMA HM peakTHBHble CTpyKTYPbl CHHO- 
BHaAbHOH OOOMOUKH KOeHHOrO cycraBa, JloxT. qucceptauna, 1946. B. H. Ilapaosa, | 
JAH, 84, Ne 5, 1057 (1952), 3 A, H. WLeroapnxKkos, Tp, XI konsep Kunescx, uuctT, pu- §, 
sHuecKkoH KyJIbTyppl, 1959, 4 St, Krompecher, Zs, mikr.-anat, Forsch,, 64, Ne 1, 
59 (1958). °C, H.Ukeaxkyuops, Tp, Boenno-meg, axag. ym, C.M, Kuposa, 24 (i940) 
$H. A. AxkounuuKkosa, Tp, Voxescxoro Mea, HHCT,, 18, 99] (1951). 7B, Tare H- 
Topu, PassuTue u crpoeHne CHHOBHaIbHbIX OOo0ueK, Tluccepraaus, CII6, 1883, 
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Joxaagn Akagemun nayrx CCCP 
1961. Tom 137, N5 


IBOJIIOUHOHHAA MOP@OJIOTH A 
B. Jl. WJIbHYEB 


K MOP®OJIOTHH WH ®YHKUHH JIAWEBOTO AHCKA NTH 


(IT pedcmasaexno akademuxom IO. A. Opaoesim 23 XI 1960) 


; 

_ Jiuuesoh guck (limbus facialis) — ofHa u3 HHTepecHbixX H MaJIOM3yYeHHBIX 

AeTaset Moposoruy NTH, PyHKUHA KOTOPOH HeACHa. STO, B NepBy10 O¥epedb,— 

pesybTaTbI HeocTaTKa MopdosiorHyecKHX cCBeeHHH. ABTOpbI CHCTeMaTH¥e- 

CKHX paOoT HepexKO NPHHUMAIOT JINUeBO WHCK 3a «PUOreHeTHYeCKH» IpusHak, 

He oOslayaiouju caMocToATebHOH yHKUMel H KOPPeCATHBHO CBA3aHHbIi Cc 

@POHTAJIbHEIM yIJIoWleHHeM Yepena. MmeroTca MOMbITKH pacCMaTPHBaTb JHMUeBOH 

AUCK B Ka¥ecTBe BHJOBOTO ONOSHaBaTeJIbHOTO MpH3Haka. 

»  Jiwmesoi auck cossr Strix aluco (puc. 1) o6pa3yeT HecKobKO pPxAJOB MepbeB 

CMelMabHOW CTPyKTYPbl, pacnosaraouluxca KilepeqW M KayflaJIbHO OT yLIHOTO 

oTBepcTua. Ilo mepetHemy kpato MepeqHeyIHOH CKaqKH pacTeT Nepo, oTJH- 

yarlollleeCA XKECTKHM Pa3peXKCHHBIM OMaXaJIOM, JJIMHHbIM, YTOJIMICHHbIM OFHHOM, 
ca60 H30rHyTEIM CTepxKHeM. Papi nepesqHeyliHoro Mepa pacnosaratoTca 61H3- 

KO OJMH K Apyromy. C yilaseHvem OT YUIHOrO OTBepCTHA B OPaJIbHOM HalipaBule- 

HHH OUHHbI yKOpayHBaloTCA, CTepKHH CTAHOBATCA Ooslee H3OrHYTbIMH H YyTOH- 

yaloTca,— mepo mpuoOpetaeT cTpyKTypy oObluHoro KOHTypHoro Mepa. Ilepeque- 

yllHad CKlaqka cHaOxKeHa CiellHamtbHol MycKywlaTypoH HM MoOJBYxKHAa, 4TO 

_TMO3BOJIAeET MITHIe B HY2KHbIi MOMCHT pa3BHraTb JHCK, OOHaxKasd OTBepcTHe (*,”). 

_ KecTkoe lepo JUcKa MpOTHBOCTOHT BCTPeYHEIM BOSAYWIHBIM MOTOKaM, OTBepCTHe 

| MOXKET OCTABATbCA OOHAKECHHBIM H BO BpeMA MoseTa. OTru6anuve nepeqHeywiHon 
CKaiKH YBeJIMYHBaeT 3BYKOYJaBJMBAaOly!0 MOBePpXHOCTb HapyxKHOrO yxa H 

_ pacuimpseT Oa3y pu OvHaypabHOM 9pdexkTe. 

SaHHH OTZeN MHIeBOrO AHCKa MpescTaBseH MecTpO MHMTMeHTHPOBaHHBIM M0- 
SCKOM H3 COMKHYTHIX JHCTAJIbHbIX OTJCJIOB 3aHeYUIHbIX MepbeB, paCTyUMx M0 
KayJaJIbHOMy Kpalo ylluHOro oTBepcTuA. BaaroxapaA COMKHYTOCTH onaxaJ, 4a- 
CTOMY paCMouOxKeHHIO H OCOOCHHOCTAM IIMrMeHTalHM MOACOK HalMOMHHaeT pay 

_ cBoeoOpasHbIx «uellyii», pe3KO OTIMYAHCh MO CTpykType OT paspexKeHHOTO U 

 *KeCTKOFO MepesHeyuiHoro Mepa HM OT KOHTYpHOro Mepa OObINHOM CTPyKTypHl. 

_Tlepba sToro oTfema HMeIOT AHCTambHO pacuIMpsrolleecA OMaxas0, ABOHHOL 

 BEHTPaJIbHbI MeperiO B JOPCOBeHTPaIbHOH MIOCKOCTH, HX OUWHHEI pactyT Noy 
TIPAMBIM YIJIOM K MOBepXHOCTH KOXKH. OnaxaJo H30rHyTO B BeHTpaJIbHOM HalipaB- 
JIGHHM JBaxb (puc. 2). InoTHocTb AHCTaMbHbIX OTZEOB OMaxXasl 3HaYHTeJIbHO 
MOBLUMaeT 3BYKOYJaBIMBalolMe KayecTBa MWeBoro AucKa. J[BoMHaA Nopco- 
BeCHTPaJIbHad HM3OrHyTOCTb OMaxaJl 3aHeyIHbIX MepbeB Co3faeT XapakTepHbii 
pembe KayJabHoro oTJea ucKa — BIaquHy B MeQMasIbHOH 4aCTH H BBICO- 
KH JaTepambHbli BaIMK, PYHKUMOHAIbHO ABJIAIOUWMHCA aHaOrOM 3aBepHYTOTO 

‘-M CPlaxkeHHOrO Kpaa YIIHOM PaKOBMHbI HEKOTOPbIX XOPOLIO CJIBILMALMX MJICKO- 
“TIHTAarollux. 

JIuuesoii McK H3BecTeH JIA MHOrHX OTpsgz0B Tu (Psittaci, Striges, Cap- 
rimulgi, Accipitres). CymjecTBeHHO, YTO HaHOoJIee BbIPaxKeCHHBIM JIMILCBbIM JHC- 
KOM OGulalaioT Te BHJbI, KOTOpble HMeIOT XOpouio pasBUTbIli cyx. JA MHOrux 
M3 HMX SKCIePHMeHTaJIbHO fOKa3aHa MaKCHMAJIbHaA H3BeCTHAA AA MTHIL 
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YYBCTBHTeJIbHOCTb CsyxXoBoro almapata (°). BovibiiivHCTBO 3 -HAX — HOUHBIe 
BHI. 

Buosornyeckoe 3HaueHnHe CJIyXa IPH HOUHOM OOpase KH3HH OCOOeCHHO BeJIMKO. 
B psjle cmyuaeB y HOUHBIX NTH, CyXOBOH aHalM3aTOp CTaHOBHTCA Bey, yILHM 
M pasBUT Jlaxke B Ooubuleli cTeneHU, 4eM 3PHTeNbHbIN. CpeqM AHEBHEIX BHAOB 
Pa3BHTbIM JHCKOM OOaqaloT MeKHe JyYHH — OOJIMraTHble MbilleeqbI MO Xapak- 

¥ Tepy NHTaHHA. OTH JyHM JIOBAT Tppt- 
_ 3YHOB B- YyCTbBIX 3apociAx TpaBs- 
HHCTOH WM KYCTaPHHYKOBOH pacTH- 
T@JIbHOCTH. OXOTSACb, XHIHHKH HH3- 
KO, Ha OperollleM MosleTe, JeTAaIOT Hay” 
3apOCJIAMH, HM YCIIeX OXOTbI 3aBHCHT 
OT ObICTPOTbI peakI[HH — OT cmocob- 
HOCTH MTHIUbI ObICTpO HM TOUHO OpH- 
CHTHPOBaTLCA B IIpocTpaHctTBe. Cre- 
iuduyeckHe YCOBHA OXOTHI (rycTHle, | 
IIOXO HC TPpyYOM MpocMaTpuBaembIe 
3apOcsH, OpeloulHi Mower) mpeyqbas- 
‘JIAIOT BbICOKHe TpeOOBaHHA K pa3BH- | 
THIO CJIYXOBOrO aHaslIM3aTopa, Kak 
HanOosiee NOe3HOrO B aHHOH CH= 
TyallHy. 

Bmecte c TeM, OOJIOTHBIM JIYHb 
(Circus aeruginosus) — opHuTodar 
OOJIOTHCTHIX OHOTOMOB HM TPpOCTHHKO- 
BbIX 3apOCJIeH, MOb3yIOWMHCA BO 
Bpe€MA OXOTbI NpeMMYILeCTBeHHO 3pe- 
HH€M H B CHJIy OCOOeCHHOCTeH OXOTHI 
He HyKJalolulicA B OCTPpOM culyxe, 
vMeeT ca60 HaMeYeHHBIN JIMILeBOK 
WucK, MouTH He pasBuTEIH. ITlon- 
HOCTbIO Pa3BHTbIM JIMWeBOH HMCK 
BCTpewdaeTCA y BHOB C OOOCTpeHHbIM 
cayxom. IlosBeHHe HIeBOorOo ucKa 
B paye CulyuaeB CONPOBOKMaeTcA pas- 
BHTHeM JOMOJIHMTeCJIbHbIX OKOJIOYII- 
HbIX CTPYKTYp, YCHJIMBalollMxX 3By- 
KOYJ1aBJIMBalollve, 3BYKOOPpraHH3yio- 
IMe BOSMOXKHOCTH HapyxKHOTO yxa 
nTHy. TakuMu oOpa3s0BaHHAMu ABJIA- 
IOTCH OKOJIOVIIHBI€ CKaKH VM BaJIH- 
KH,— KaK JaBHO 3aMe4eHO, Hrpalo- 
Ile OOJIbILYIO pOIb B alimapaTe Ha- 
py2Horo yxa cos (4). Hau6ombutero 
PasBUTHA STH CKaKM ocTurawT y 
mipeycTaButeseH pogos .Asio, Strix; 
MOKa3aTeJIbHO, UTO OHH XapakTepH- 
3yIOTCA H HaHOoslee pasBUTbIM JIMIe- 
Puc. 1. JImuesnie (UCKH C OTOrHYyTHIM MepegqHe- BbIM JHCKOM. Y MeJIKHX JyHet BeH- 
YUIHbIM OTAEOM, a — Cepdax HexACHITh, 6 —ctTel- TPaJIbHO H kniepequ OT yilMHoroO OT- 

ORY EE Cie ee BePCTHA PachosaraioTcsA Be HeBBICO- 

KMe CKaqKH Ha paccTtosHHH 11 MM 

owHa oT Apyrou. Mexyy cklaqKaMu He pacTeT nepo, B pe3ymbTaTe uero oOpa- 

3yeTCA y4acToK rouloH KoxU. Ileppa, pacrymjue no mepeqnel M 3aqHeH cKIal- 

KaM OOpasyIoT JIMMEBOH AHCK JIYHA, B CX€Me HalOMHHAIOMML JIMMeBOH MHCK COB. 

IIpu otru6annn nepequeyuinoro mepa oOpasyetca UMpoKad BOpOHKa, HMeI0- 

Iai BepXHeOpaJbHy!0 HallpaBleHHocTb. BaaroqapaA sTOMy 3ByKOyaBMBalo- 

I{M€ BOSMO2KHOCTH yXa MHOTOKpaTHO BospactaioT. Y OonoTHOrO WyHA CKaLKu 
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OTHOCHTEJIBHO MeHEEe BbIPAKeHLI, FOJIbI YYaCTOK KOXKH OTHOCHTeEIbHO MeHBIIe 
i OTMeeH OT OTBEPCTHA TMepom. mye rai 
Jipyrai KaTeropua oKasaTebCTB aKkyCTMYeCKOrO 3HAYeHHA JHIeBOro 
Aucka KacaeTCA CTeneHM ero PasBUTHA BHYTPpH OMONOTO-aHaTOMHYeCKOrO papa: 
HaceKOMOATHbIe, CYMepeyHbie HW JHEBHBIE COBbI — OOHraTHble HOUHbIe MbILe- 
M@7HbIe COBbI. AHaJIOrHYHYIO KapTHHY MoKa3blBaeT MU TakOM pA: PaBHHHHbIe U 
|¢TemHBIe COBLI — COBBI TAeKHBIX J1eCOB. O6a psa OTKpbIBAaIOTCA BHaMH co cula- 


ko, BLICOKHMH CKa{KaMu, OOJIbIIMM OTBepcTHem — 

Mpu3Hakamu OOocTpeHHoro culyxa. Mmeiouyveca cbu3no- | 
yloruueckHe JaHHbIe NOTBepxKLalOT SHAUHTeMbHOe pas- 

BuTHe ciyxa y MocneqHux (°). Sto nonATHO. Mpnuesy- 

HEIM H HOWHBIM Bam CJlyxX Oomee HeOOXOAMM cCpaBHH- 

TebHO C BHJaMVH,OXOTALLMMHCA 3a HAaC€KOMBIMH B YCJIO- 

BUAX XOPOllero OCBeIeHHA, Tle OONbINyIO powb urpaeT 

pasBuToe speHve. B siecy, B OOCTaHOBKe 3aKPbITbIX 

MeCTOOOUTaHHH, YCJIOBHA pacmpocTpaHeHua 3ByKa, (a 

3HauHT H BOCIPUATHS) xyme, eM Ha PaBHHHe, Te HET pyc 9 Ponepeuntiti 
IIP€MATCTBUL PacnipocTpaHeHMlo 3ByKa, OH PaclpocTpaHA- paspes  —_ saHeymIHOti 
eTcA Oosee NPAMOJIMHEHHO, Oe3 OTPaxeHHH, C MCHbINHMH = CKJayKH Cepoit HEACEITH, 
TlOTepAMM MHTeHCHBHOCTH. CoBbl dbayHbt CCCP air B OtueTIMBo BUNA aes 
TOM OTHOMIEHHH JOBONbHO Harasqnyio Kaprany. JlW- paoriyrocrn  neppes 
WeBoH JuCK NouTH He pa3sBuT y Ninox, cia6o pasBuT (npodusty) 

y Otus, Glaucidium, Athene, Nyctea. Jlanee unyt Aego- 

lius, Surnia. 3HauutembHoro pasBuTHA uCK JocTuraeT y Bubo, Asio. Han6o- 
Jee pasBUTLIM AHCKOM OOsajaioT HescHITH (Strix). Y HeKoTOpbIx TpomMyecKHXx 
COB RUCK TakxKe pa3BuT cu1a6o (*). CremeHb BbLIPaKeHHOCTH JMIeEBOrO JUCKa BO 


MHOTFOM 3aBHCHT OT MHKPOCTpyKTYypbI Mepbes, 
Ey LI? Bs 


ero OOpasy!omlux, KaK BHZHO Ha prc. 3. WH B 
Ta6n. 1. Kak o6mee aABneHHe HaOsI0laeTCs Cie- 
wyroulad KapTuHa. HauOonee pasBuTbHli smKue 
BoH fuck (Strix) xapakTepu3yetca mepeqHeyui- 
HbIMH TlepbAMM C OTHOCHTeIbHO YyBeJIHYCHHBIMH 
OUHHAMH, YTOJIMICHHBIMH CTepKHAMH, PaspexkeH- 
HBIM OMaXaJIOM C %KeCTKUMH GopozKamu. B 3aq- 
HeyYWIHOM Tepe HaOmofaeTcA yBeM¥YeHHe MVIOT- 
HOCTH OMaxasia, COMxKeHHe GOoposoK, yBesHue- 
He yria OTXOXKeHHA JyuYeH, NOABIeHHe ABOH- 
HOrO JOPCOBeHTPaJIbHOTO Nepern6a CTepxKHA. 

Bce cKa3aHHoe MO3BOIHeT paCCMaTPHBaTb 
JIMI€BOH QMCK KaK akycTHYecKoe oOpasoBaHHe 
a 6 6 2 (pH BO3MOXKHOH NoMudyHKUMOHAIbHOCTH). 3a 

cueT JIMIeBOTO AHCKa yBeMuHMBaeTCA MOBepx- 
Puc. 3. OcoOennocTH }€TpoeHHA yoy, HapyKHOFO yxa, paciiupseTca 6a3a npH 
eee OD eee. OMHaypasibHom adderke. Y maekonuTatoulux Ta- 
qucKa yllacToli coBEI (a), JOMOBO- yp Hint 
ro cpiua (6), cremHoro yu ‘(e) H KOTO pOfa 3aadn pellarwtcA oOpa3s0BaHHem KOXK- 
GouloTHoro JIlyHs (2), / — BBICOTa HO-XPAIeBOH PaKOBHHbI, y MTHIL— C MOMOL[bIO 
cermenta mepa (npoputb), 2— nena uv cKalOK KOXKU, T. e. YHCTO «NTHYbAMH> 
WuHa oOunHa, 3 — paccTOAHHe 
vexny OMMHAaMH (B % KyHeTepa) BOSMOXKHOCTAMH. VH notomy ecTb Bce OCHOBaHHA 
BHJeTb B JIHIGBOM JUCKe H OKOJIOYUIHEIX 

CKlayKax MTHIL aHaslor HapyxKHOrO yxa MJIeKO- 
qmutaimux. B 3TOM OTHOLMeHHH OCOOeHHO HHTepeceH HefaBHO oOMmy6sMKOBaH- 
HBIM (uSMONOrMuecKHH SKCMepuMeHT. Copa C MpWxKAaTLIM JIMIeBbIM JMCKOM 
jeTeia B HallpaBmeHun mpoOeratollei MbIMIM, HO OMpeqevTb, Ha KaKOM 
PpacCTOAHHM OT Hee HaXOJMTCA MbIllIb, He MOrvia. C OTKPBITEIM yee eli 3TO Jler- 
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Ta6auuna 1 


MuxpoctpykTypHble ocoOeHHocTH MepeqHeylHoro Mepa AHeBHEIX H HOWHBIX BUAOB COB 
(pasMepbl B MHJMHMeTpax) 


Ninox]| Otus | Surnia|Athene} Aegolius | Asio Strix 
BagaibHad 4wacTb OMaxasa 
IllupuHa onaxana OopoxKu 0,03 | 0,08 | 0,06 | 0,07 | 0,04 0,07 | 0,04 
TomlluHa cTBOa Onaxawa Dae: 0,3 O58} |) Ope 0,4 0,5 | 0,4 
TomuluHa cTepxKHA OOpozKu OFO251 05 02910507 450203") 0803 OFS Os2 
Paccrosuve Mexyy cTepxkHamH | 0,1 0,1 ORS a Ona 0,36 OOP ORE 
PacctosHHe MexKLy 2y4amMu 0,02 
LleutpaibHad acTb omaxana 
IUupuHa omaxana OopoxKu KOA), OHCs I WAG |) WHO |) WAH Dadinen|) OAs 
TouuyuHa CTBOJa omaxavia OMe ROMSa mOnasmieOs toma Oez 0,24 | 0,2 
Toumluha cTepxKHaA O6opoxKu OFO2F Os O35 OF O55 05028 St0203 0,04 | 0,02 
PacctosHve Mexazy crepxHAMH | 0,3 ORS 0,24 | 0,1 0,3 0,4. |-0,43 
PaccToauHe Mexy JlyyaMu 0,006 0,012 0,006 
TinuHa syyua 0,3 0,46 0539 | 0539 
AllukKasibHad YaCTb ONaxasa 
Ilupuua onaxana OopoyzKu 0 0S OF OSaOF09s 2054 0,08 0,08 | 0,06 
TomuluHa cTBOMa ONaxawa 0067) 70: 025) 5050352006 qlen0203 0,03 | 0,03 
Tomuuna cTepxHA OopozKu SOEs I OKO | O62) ORO AP M007 OFOT ee OsGn 
PaccTosuve Mexay crepxHamu | 0,26 | 0,15 | 0,3 | 0,2 0,3 Ont Oez 
PaccTrosHuve Mex,y Jyyamu 0,006 0,004 
Tinuna smyua 0,4 0,2 OFS WOe4o ale OND Ose 


KO yZaBasocb (°). OnbIT MpoBoxMICA B TeMHOTe, YTO HCKIOUAIO BKJIOUeHHe | 
SPHTeIbHOrO aHaJIM3aTopa. 


MockoscKHii rocyapcTBeHHbI yHHBepcHTeT Tlocrynuio 
uM. M. B. Jlomonocospa 23 XI 1960 


UHMTMPOBAHHAA JIMTEPATYPA 


1H, Boker, Einfiihrung in die vergleichende biologische Anatomie der Wirbeltiere, 
2, 1987, -* L, Freund, Zool, Anz,, 66; 9(1926) ® Hi Freye,-Zs-d, (Martingls 
Univ., Halle — Wittenberg, H. 5, Ne 3 (1952—1953), 4L, Plate, Allgem, Zoologie und 
acts aes Teil 2,« Jena, 1924, J, Schwartzkopif” Fortseh; Zooleqy2 
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Jloxkaayn Akayemun Hayx CCCP 
1961. Tom 137, Ne 5 


PHZSHOJIOLHA 


lr. A. HACJIEJIOB 


BJIMAHWE CHMMATHOECKOPO HEPBA HA NMOTEHILMAJIbI 
JABHFATEJIBHOW KOHLEBOM NJIACTHHKU 


(ITpedcmaseaexo axademuxom B. H. Yepxruzoecxum 12 XI 1960) 


_ B1923 r. JJ. A. Op6enu (¢) wu A. T. Punennuckuii (*) ycranopusn, aro pa3- 
pakenue CumMmaTMyecKkorO HepBa BBISbIBAeT YBeNHUeHHe paOoTocNnocoOHOCTH 
‘YTOMJ€HHOH CKeJIeETHOM MbILNME JIAryluiKH. B mocweqyiomemM px, aBTOpoB 
(@7>) 4 ap.) mpumai kK BEIBOLy, YTO Ha (byHKUMOHAMbHOe COCTOAHMe MBILLIIBI 
BIMACT TOT alpeHantuH (HM HOpaypenamuH), KOTOpHIli NPM pasyqpaxKeHHu CuM- 
NaTHuecKOrO HepBa BbIJeAeTCH KaK MeJ\HaTOP B CTCHKAX MbIIIeYHbIX KPOBe- 
HOCHBIX COCYJOB. 

BoubuiMHcTBO HCCeqoOBaTeeH CUNTAIOT, YTO B OCHOBe CUMMaTHYeCKOrO 3- 
@ekTa 1exKUT OONerueHHe Mepeqaun BOsbyxKAeHHA C HepBa Ha MBnUILy ((°, 4, %, *) 
‘MW Ap.). SToT B3rmAq Hallien cBoe NMoATBepxeHve B paboTe Xytrepa u Jlepen- 
wTelHa (8), KOoTOpbie Mp NOMOMM MUKPOS/IEKTPOAHOM TeXHUKM YCTaHOBHJIM, 4TO 
pa3fpamkenve CumMaTH4eCKOrO HepBa BbISbIBaeT HeEOobiIoe (Wo 10%) yBemnue- 
'HHe NOTeHIUMaJOB AJBMraTeIbHOH KOHWeBOH MacTHHKH (nm. K. m1), Ilo MHeHHIO aB- 
_ TOPOB, 9TO CBA3AHO C TeM, YTO CHMNATHYeCKHH HepB MOBbIIAaeT UYBCTBUTeEJIbHOCTb 

CHHANTHYeCKOH 3OHbI MBIUICYHOTO BOJIOKHa K AL[eTHJIXOJIMHY, BbIJeAeMOMY 
OKOHYAHHAMH JBuraTesIbHOrO HepBa. 

Hamu pauee G6piio moKa3aHo (°), uTO CHMMaTHYeCKHH sddpekT oTUeTIMBEe 
TIPOABIAeTCA B Tpolecce pHTMUYeCKOTO Pa3sipaxKeHuA ABMraTesbHOrO HepBa. 
_B Hactoameh pa6oTte ucciefyeTca Bolpoc, kKakoe 3HayeHHe MMeeT HHTepBal 
M@XK Ly IBUraTebHbIMM HMMYAbCaMH JIA MpOABJICHHA CHMMAaTHMYeCKOrO BIMAHHA 
| Ha BeJIM4MHY M JaTeHTHBIM Mepuog m1. K. 1. [Ip sTom uMeeTcsA B BUY, YTO II.K.1. 

ABIACTCA BaXKHbIM NOKa3aTeneM (PYHKIMOHHPOBaHUA CHHANTHYeCKON Mepesaun. 
OMBITEI MIpOBOAWMHCb Ha HEPBHO-MBILICYHOM pelapaTe NOPTHAKHOM MbBILLI- 
Ibl TpaBAHOu saryuiKku. J[BuraTeJbHble CNMHHOMOSIOBble KOPeCMIKH pa3—parkKa- 
JIMCb MapHbIMM CTHMyJIaMH C HHTepBasiaMu Mexyy HuMU OT 1 Zo 30 MceK. mpu 
yacToTe nogauu 4 napplB 1 ceK. 4 JIMTebHOCTH Kaxkoro CTHMYIa OKOO10 pcek. 
OT ~pyroro reHepaTopa MpousBOAUNOCh pa3spaxkenwe MOrpaHuuHoro CHMIa- 
_ THYECKOTO CTBOJIa CTHMyaMH YacToToH 12 B 1 ceK. IPH AMHTebHOCTH KaxKOrO 
_cTumysia 30 mcex. 

| BuOTOKH OTBOLAUJICb OT MBIIMeYHOFO BONOKHA M3 OOACTH KOHIEBON TacTHH- 
KM BHYTPHKeTOUHLIM MUKPOS/eKTpoLOM MH Nocre ycuseHua coTorpadpupoBa- 
JIMCb C 9KpaHa KaTOMHOrO ocuMAMOorpapa. MukposueKTpofbl Obl 3anoJIHeHbl 

3 M KCI u umenn conpotussenue oT 2 20 7 Mom. 
Tlopsqok mpoBefqeHua onbita Obl cleqyiouluM. B Havane peqKuM PHTMHYEC- 
KUM pa3{paxKeHveM JBHTaTeJIbHbIX KOPeIIKOB MpOM3BOMNOCh IpelBapuTedb- 
Hoe yTOMJIeHWe MbIIIUbI Jo Tex Mop, MoKa ee COKpallleHHA He CTAHOBHJIMCb 
JIMIUb €1Ba 3aMeTHEIMM MON, MUKPOCKONOM MM MpeKkpallasucb COBCeM. ITO ObIIO 
HeOOxoOAMMO JIA TOrO, YTOOMI HME€Tb BO3MOXKHOCTS HaOOAaTh CHMNATHYeCKMH 
‘addbekT ycuslenuA, KOTOPbIli, KaK H3BeECTHO, NPOABAeTCH B yCOBHAX YTOMJe~ 
“HUA, a TaKKe HW JA TOFO, YTOOHI MPH MOMOLIM MHKPOIeKTPOa Obi BOSMO2XKHO 
_ OTBOJMTS M1. K. 1l., H€ OCJIOXHEHHBIC MbINICUHBIMH CawkaMM WM COKpallleHHAMH. 
_ Tlocne storo paszparkaroulve NapHble CTUMYJIbI MOPaBaIMCb Ha ABUTaTeJIbuble KO- 
PelUKH CepHAMM AIHTeTbHOCTHIO NO 12 ceK. Cc MpoMexyTKaMH MexKy CepHAMH TO 
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30 ceK. H MIpoHsBosuach perucTpaluusA nMoTeHivanoB. Uepes HeCKOJIbKO Cepu 
B Teyenue 1,5 wiv 2 MH. pa3ypaxKaslacb cuMaTuyeckaa WemouKa. IIpu sTom CTH’ 
MYJIALHA JBUraTebHBIX KOPelIKOB H PePHCTpallMA OTBOAMMBIX MOTeHIMaJIO 
MpowowKaach C NpexKHUMH HHTepBalaMu. Pa3sypaxeHve OTICbHBIMA CepHAM 
MIPOH3BOLMOCh AA Toro, YTOObI B MpoMe*KYTKaX MexKy HAMM MpelapaT ycue 
BaJI JOCTaTOUHOrO OTIOXHyTb. MHaye BO BpeMA ONIbITA, MpOAouKatouleroca wacT: 
no 10 muH., TakMe (bakTOpbl, KAaK YTOMJICHHe HIM yCBoeHHe PHTMa, MOrJM Ob 
OKa3bIBaTb OOJIbINee BIMAHHe, YeEM pa3spaxkeHHe CHMMaTHYeCKOrO HepBa. 
TIpu pasapaxkenuu jBuraTebHOrO Kopellika MapHbIMH CTMMYJaMHM C OUCHbE 
KOPOTKHM HHTepBaJIOM MexKy HUMH Il. K. Ml. NOABJIACTCA JMUIb B OTBeT Ha 1-H 
CTHMYJI, a B OTBeT Ha 2-f CTHMYyJI NOTeHIMaJ OTCYTCTBYeT BCeACTBHeE HaIManAll 


% 
180 a 
160 2 


Puc. 1. Pasmeppt 2-ro moTenuvada (a) H BeHuHHa ero Ja- 
TeHTHOFO MepHona (6) B IpOWeHTaX NO OTHOMICHHIO K COOT- 
BETCTBYIONLUM XapaKTepHcTHKam 1-ro mnoTeHItHasa — mpi 

Pa3IMUHBIX HHTepBatax mexa”y l-m u 2-M umMybCcaMi 


aOcomIOTHOH pedpakTepHol cba3bl. 2-H MOTeHWHal MOABAAeTCA pH pasfBura- 
HMM CTHMYJIOB Ha BpeMA, MpeBbiiiaroulee 1,2 mcek. Ora BeMM4MHA COBMayaeT 
C HaMMeHbUIMM 3HaveHHeM aOcOJIOTHOH petpakTepHol asbl, yKa3aHHbIM AA | 
HePBHEIX BOJIOKOH JIATYWIKM Spmanrepom, Taccepom u Bumonom (°).B Apyrux — 
OlbITaX 9Ta BeIHUMHA JOXoAUa No 2,5 MceK., a HHOrAa U Jo elie OoMbuleH BeH- 
WHI. Takve xe Wucpb ant B padote I]. T. Koctioxa (#). 

Ha puc. la BuqHO, 4TO B MOMeHT CBOero NOABJIEHHA Mocle peppakTepHOCTH 
2-1 MOTeHIMasl UMeeT MAKCHMAJIbHbIe PasMepbI, a PH pasqBuraHWH CTHMYVJIOB 
NocTeleHHO yMeHbilaeTca. IlomysyeHHaad KpHBad B OCHOBHOM COOTBETCTBYeT pe- 
3YJIbTaTaM, IPHBeAeHHEIM J PyYrHMM aBTopaMu, Hanmpumep JlyH_6eprom u KBu- 
Jimtem (22), 

JlaTenTHbti nepuog 1-ro MoTeHIMana AA KaxKJoro ONbITa MpescTaBAAeT CO- 
Col BeCbMa MOCTOAHHYIO BeEMHYHHY, HO KomeOeTCaA B pasHbIx ombitax. B cpel- 
HeM JIaTCHTHbIM MepHO HMes JWIMTeIbHOCTS 3 MceK. CTomb Oombulad ero JWIH- 
TeJIbHOCTb (110 (7°) oH cocTaBseT 1,5 MceK.), M0-BHMMOMy, CBA3aHa C CHIbHBIM 
TIpe{BapUTebHbIM YTOMJICHHEM MBILIIIBI. 

JlaTenTHEIi Mepvox 2-ro MoTeHMala pH MasbIX HHTepBamax MexKAy CTH- 
MyJIaMH, Kak y>Ke onMcaHo Kadpaepom (14), 3HauHTeIbHO MpeBbillaeT TAKOBOU 
l-ro moTeHwuasa. 

) IIpu Oonee JIMHHbIX MHTepBalax OH CTaHOBUTCA paBHBIM, a NOTOM JlaxKe KO- 
pove jJaTeHTHOrO mepvoga |l-ro noTeHiHana (puc. 16). 

Mutepecuo, 4TO B KaxKOM OMbITe ECTb AHana30H HHTepBasloB (1,2—3,5 MceK.), 
MIpH KOTOPbIX HMeeT MECTO ABJIEHHe, KaKYWeecA NapasOKcaJIbHbIM: C OMHOM CTO- 
POHBI, MaKCHMaJIbHO YBeHYeHbI pa3sMepbl 2-ro MOTeHIMasa, a C Apyro — yJ- 
JIMHEH M0 CpaBHeHHIO C HOPMOH ero MaTeHTHBIM MepHog. 

B pesysbTate pa3ipaxkeHud cummaTwyeckoro HepBa BemH4MHa 1-ro MOTeH- 
IHala He H3Me€HAeCTCH 3aKOHOMePHO, XOTA B HEKOTOPHIX OMbITAX MOTeHIMad 
yBeIH4MBaeTCA, a B Jpyrux — yMeHburaeTca. . 
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Kak sHuu a pc. 2, NpH HeOoubIIMX MHTepBalax MExKAy JBUraTebHbIMH 
TuMyamMH (fo 10—11 mcex.), Kak mpaBuno, pas—qpaxeHue cCummaTuyecKoro 
epBa BbISbIBaeT YMeHbilleHHe BeJIHYMH 2-ro NoTeHIMala. HauuHaa c HHTepBana 
12—13 mcex. B OombuINHCTBe cyuaeB 2-H MOTeHIMal yBeM4uBaeTCA, HU 9TO 
BesM¥eHve MpociexkuBaeTca oO 30-MMJIMCeKYHAHOrO HHTepBasa (puc. -2). 
M3meHeHve BeIMUHHbI 2-ro m0- 
TEHUMala OObIMHO HaOwiOaeTca LOR PPE Lo ei EES Beh ae Ne 
10 MpOlWlecTBUH JlaTeHTHOrO Mepuo- q Nn NS MN NN 
ya B 30—90 cek. mocne Hauama eS 
pasaqpaxkenua CHMMaTHuecKoro A WT Meni lreste sy Kapa 
HepBa.Camoe 3HaunTesIbHOe YMeHb- 6 j 
mleHHe 2-ro MOTeHI[Masla B Hallux Lewd 
-OMbITaX JOxosusO Jo 30%, a yBe- 
su4yeHue — Jo 20% .OnHako yale 4 


3TO H3MeHeHHe ObIIO MeHbIeH Be- ¢ { \ \ A | : 
_ JIHUMHBI. [5m 


'  IIpu pacemotpesnuu u3smepennit 
_aTeHTHBIX Mepvogon |-ro u 2-ro Puc. 2, Banaune pa3qpaxeHHaA cummaTHuecKoro 
} HepBa Ha BeHUHHY 2-ro 1, K, 1, IPH pasHbIX HH- 
HOTEHUMANOB BCJIEICTBHe Pastpa-  eppanax mexmy CTHMy/laMu: a—6 mceK,, 6 — 
_ MKeCHUA CHMMaTHYeCKOrO HepBa IO- 12 mcex., 6@— 2dmceK.; /— oO pa3_paxeHna 
JIYYeHbI CUeELyroulve aHHble. CHMIIaTHUeCCKOTO HepBa, 2 — BO BpeMA pa3z—parke- 
Ha aatentuntii mepuor l-ro BHA, 3, 4— mocule OKOHYaHHA pa3saqpaxeHusA CHM- 
maTHuecKoro HepBa 
NOTeHIW Mada 3TO pas pazKeHHe P 
HE OKda3bIBaeT CylleCTBeEHHOTO 


. BAMAHHA. JlaTeHTHBI NepHow 2-ro NoTeHWMana pH pasqpawkeHHu CuMMaTuye- 


KOrO HepBa lipeTeplieBaeT OMpeeJieHHble H3MCHCHHA, KOTOPbIe 3aBHCAT OT 
MHTepBasla Mexkiy l-m u 2-m cTHMysiamv. B Tex cyyuaAx, Kora STOT 
HHTepBaJI HEBEIHK H HAXOANTCH Bpezemtax 5,0—5,5 MceK., B OOJIBUIMHCTBE OMBI- 
TOB pa3ipaxkeHue CHMMaTM4eCKOrO HepBa BbISbIBAeT YJJIMHeEHHe JaTeHTHOTO 


Z5MCERe 
° 


Puc. 3. MakcHMaJIbHOe H3MeHeHHe JlaTeHTHOrO MepHvoja 

2-ro NOTeHUMasla MOCe paslqpaxkeHHA CHMMaTHYeCKOrO Hep- 

Ba — B WMpouwenTax K ero BedHYHHeE JO pasipakeHHaA — 
IIpH pasHbIxX HHTepBaslax mexyy 1-M HM 2-M CTHMyJIaMH 


mepuoga. Korga uutepBan Goubute 6 MceK., B TEX Ke YCOBHAX OObINHO MpPOHCXxO- 
JMMT yKopouenve JlaTeHTHOrO MepHoga 2-ro noTenwuaa (puc. 3). Bombutol pa3- 
Opoc MOJYIeHHBIX OTKJIOHEHHH He MO3BOJIAeT TOBOPHTb O CpeHUX BeIMYMHAX 
93TOrO OTKJIOHCHHA [JIA KOHKPeTHBIX 3Ha4eCHHH MHTepBasa MexKy CTHMyJaMH. 
VimeroT mMecTo oTIeJIbHBIe HCKO4eHHA. Tem He MeHee Ha rpadvkKe BAAHO, TO 
6OJIbIIVHCTBO TOUeK B OG/IACTH JO 6 MCeK. JI@XKUT BIE HYJIEBOH JIMHHU, a Nocwe 
Toro — HHxKe. 
Vsmepenua IuTebHOCTH pecbpakTepHoro MepHoga NoKasasu, 4TO pasqpa- 
2KeHHe CHMMATHYeECKOFO HepBa He OKa3bIBaeT Ha HerO 3aMeTHOTO BJIMAHHA. 
PesybTaTbI OMbITOB MO3BOIAIOT CeaTb 3aksIOYeHHe, YTO pass{parkeHHe 
CHMMaTHYeCKOrO HepBa CKa3bIBaeTCA Ha BeJIMUMHE I. K. 1. H Ha HX JIATeHTHOM 
fepHoye M0-pasHoMy, B 3aBHCHMOCTH OT MHTepBasla Mex*KAY ABUraTeJIbHbIMM CTH- 
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mysiamu. Ec OHM CieqyloT O4eHb OBICTPO OHH 3a ApyruM, TO CHMNaTHYeCKu 
HepB OKa3bIBaeT OTPHUAaTeIbHOe BJHAHWE Ha Il. K. ., KOTOPOe BbIPawKaeTcA B 
YMeHbINeHUM WX AaMIVIMTYIbI HW yBeNMYeHUM aTeHTHOTO Mepvoga. Ecam ABura- 
TEbHLIe CTHMYJIbI CeMYIOT C AOCTATOUHLIM HHTepBasioM (HampuMep, 12 mcek.), 
TO CHMMATHYeECKHM HepB OKa3bIBaeT Ha I. K. Ml. MOJIORKUTeNbHOe BIIMAHHE. 

JI. A. Op6enu (°) noy aqanTalMoHHO-TpoduyeckWM BAMAHHEM CHMMaTHueC- 
KOrO HepBa NOHMMas BIMAHMe perysupyroulee. PesybTaTbI HalIHX OTBITOB, 
OUCBUAHO, MpeAcTaBJAIOT IPHMep OTPHUaTeIbHOTO BIIMAHHA CHMMAaTHueCKOrO: 
HepBa Ha HepBHO-MBIWeYHyIO Nepeyayy B Cylyuae, KOra CHUIKOM KOpOTKHe. 
MHTepBaJIbI MeXKAY HMIMyJIbCaMM Co3saiwoT HeOMAarOMpUATHHIe YCJIOBUA AIA ocy- 
IN€CTBJICHHA HEPBHO-MbIINeuHOH Mepewqaun. Bmecte Cc TeM, MOJIOXKUTebHOe BIIMA-- 
Hue CHMMAaTHYeCKOrO HeEPBa BLIABIIAeTCA Jyullle BCero TOra, Kora HMeeT MeCTO 
pHTMVYeCKoe pasypaxKeHve JBUTaTebHOTO aliMmapaTa C ONTHMaJIBHbIMH HHTep- 
BaJlaMH MexKy CTHMyJaMu. 


VucTHTyT SBOJIOUMOHHOH (dbushoOorHH Tocrynusto” 
um, HM, M, Ceuenosa 4 XI 1960. 
Axkajemun Hayk CCCP 
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Wornann Akayqemun nayrx CCCP 
1961. Tom 137, Ne 5 


IMBPHOJOTH A 


C. Ff. COMH u KK. A. YEPHAEB 


O PASBUTHH MEPHBJIACTHYECKOFO CHHYCA Y IMBPHOHOB 
JIOCOCEBUAHbIX H HEKOTOPbIX APYFHX KOCTHCTbIX PbIB 


(II pedcmaenexno axademuxom B. H. MWanowxuxoeoim 9 XI 1960) 


IIpu u3y4eHHH pasBUTHA 4YepHoro OalikabcKoro xapuyca (Thymallus arcti- 
cus baicalensis (Dyb.)) BecHott 1956 r. Ha 03. Balika mbl oOOHapyxKUH y 9M- 
OpHOHOB STON pbIOLI BecbMa HHTepecHoe OOpasoBaHuHe, KOTOPOe paHee He IPUBe- 
Kalo Ooco6oro BHHMaHHA HCCesoOBaTesen. 

B mpomecce racTpyAlMH B MOMeHT Hayasla OOpa3s0BaHHA Tema xapuyca 
(BospacT 3 cyToK 21 uac nocme ONNOLOTBOpeHUA, MIpu TemMepatype BoE 7—9°) 
Blepequ MW HYXKe rOJIOBHOrO OTJeNa OOpasyeTcA Npospaynasd MOIOCTb, HanoJIHeH- 
HaA MKHKOCTHIO C HECKOJIbKO HHOM CTeMeHbIO MpeJIOMJICHHA CBeTa, 4eM TIepMBH- 
TeJIMMHOBAA 2KHAKOCTb. DTa NOJOCTh He CBA3aHa C CPOpMUpylollelica Nox rowo- 
_ BOM MepHKapAuasbHOH MosocTbIO cepyila U OOocOGJeHa OT Hee 3HAYHTEbHBIM 
IIpOMexKyTKoM. B jlambHeHuwieM OHA MpHoOpertaerT Ooulee BbIMYKJY!O Ny3bipeBuy- 
Hy! (opMy H 3aTeM MocTelmeHHO ucuesaeT. 

Iloqo6xoe o6pasoBaHve ObiIO OTMe4eHO elle B LaBHel paOote Porta (*) Ha 
pucyHkKax mo pa3sBuTuio Coregonus palaea Cuv. HM Ha3BaHO HM “KeJITOUHBIM My- 
3bIpem». Mp mpeyviaraemM ero Ha3biBaTb «MepHOacTHYeCKHM CHHYCOM», TaK Kak 
pa3sBUBaeTCA OHO B Bue NOJOCTH NOX NepHOacTOM; MOM 2KeJITOUHBIM 2e My3bl- 
peM O6bMHO NospasymMeBaeTcA COGCTBEHHO 2KEJITOUHbIM MewOK. OqHaKO Kak Por- 
TOM, TaK HM Mocse APyruMu UCcMeAOBATeIAMH TOMY OOPasOBaHHI0 He ObIO NpH- 
yaHo 3HaveHua. MW aumpb WM. VW. Cmonbsanos (‘) cuopa oOpaTum BHuMaHHe Ha 
Takoe ABJIeHHe y 3apofbitlelt HeibMbI (Stenodus leucichtys nelma (Pall.)) u 
cura-HembMyuiku (Coregonus lavaretus nelmuschka (Pravdin): ofHaKo mpeqno- 
JOKUM ero WaTONOrMyecKMH XapakTep. 

Hau xe HaOm0eHHA 3a pasBUTHeM MepHOsacTHYecKOro CHHYyCa y YepHoro 
OalikaNbcCkoro xapvyca MpHBOAUAT Hac K BbIBOLY O TOM, YTO OOpasoBaHHe ero 
ABJIACTCA HOPMAJIbHBIM H 3aKOHOMePHbIM ABJIeHHeM. OcHOBaHHeM 9TOMY CJly- 
X%KMT, pee Bcero, TO, YTO NepHOacTHYeCKHH CHHyc y 3apoyblulei xapuyca 
3aHUMaeT OlpeseneHHoe MOOKeHHe WH PasBUBaeTCA B OMpeeeHHbIM MepHoy 
a9mMOpuoreHesa. PasBuTue ero HaOm0Jaslocb y BCeX 3apoybuleH xapuyca — Kak 
HHKyOMpOBaBLINXxcA B NaOopaTOpHu, TaK HM B3ATHIX U3 MpHposyl. 

Kak yxke OTMeuasIOcb Bille, Ha CTaMM racTpyJbl Biepequ PopMupyroulero- 
CA TONOBHOTO OTJeNa 3apoOsblua XapHyca MOABIAeTCA Mpospa4uHaad MOJOCTH, 
JWIMHa OCHOBaHHA, KOTOpOH paBHa 2,6 MM, YTO COCTaBIAeT OO/IbUIe MOJOBHMHBI 
yWMaMeTpa XKeTOUHOLO MeuKa, paBHoro 3,3 MM (puc. lJ). CHagama 9Ta NOMOCTb, 
3alOJIHeHHaA XKUAKOCTHIO, COOKY HMeeT BU MpospayHoro CepnoBuAHOrO CHHy- 
Ca, OrpaHwueHHorO MepHOnacTOM HM 3aHMMalOllero YeTBEPTb OKPy2KHOCTH XKeI- 
TouHOrO MewiKa. B mpolecce JambHeliwiero pasBUTHA SapOfbIlla OObeEM M OCHO- 
BaHHe STOrO CHHyca MOCTeMeHHO COKpallaloTcA, HO TIpH STOM OH NpHHuMaeT 
Ooulee BLINYKyIO MysbipeBugHyto dopmy (puc. 1 JJ, E,noc). K MomentTy 3ambika- 
HMA y 3apospilia *KeNTOUHOH MmpoOKH (BospacT 5 cyToK; puc. 1K) nepuOmacTH- 
yeCKHH CHHyC CTAaHOBHTCH elle Oolee BbIMYKJIbIM, a OCHOBAHHe ero pH STOM 
cokpamaetca Jo 1,1 mm. Bato Bpemal y 3apOfblllia 3HAUMTeIbHaA YaCTb Tesa Cer- 
Me€HTHpPOBaHa, B FOsOBe CChOPMHPOBAaHbI OCHOBHbIe OTJeJbI MOSTa, B rlasaX NO- 
ABNACTCA XPYCTAIUK, CYXOBbIe Kancysbl — B Buye naKo. Ilocue sampikaHua 
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‘Puc, 1, Paspurne nepHOvlactuyeckoro cHHyca, A — 7 
mallus arcticus baicalensis (Dyb.)): A — uxpuuxa na cr 
AHAMETP C O6ONOUKOH 4,4 MM, 6e3 OOon0UKH 3,3 MM; Bb 


— NepHbiit OaiikanpcKuli xapuye (Thy- 
aun Olactynb, Bospacr 2 cyTok 8 uac., 
— Havano racrpyiAuun, Bospacr 2 cy- 


Ab; 3 — saporpiu ¢ 8aMKHYTOH *xKeNTOYHO MpobKol Ha CTAaMH Hayasia O6Ocob6eHUA XBOCTA, 
HHA Sapompulta, BOspact 6 cyToOK 6 yac,, 


MM, 6e3 O6on0uKH 1,6 MM, JJ — 

pbwiKH (Cottocomephorus grewingki (Dyb,)) c nepn- 

OlacTHuecKHm CHHYCOM, Bo3spacT 13 cyToK, mph Temnepatype Bop 10—12°: AHamMeTp HKPHHKH 
€ O6o0UKO 2,2 MM, 6e€3 o6oN0UuKH 1,8 mm 


2KeNTOUHOH MpoOku, MO Mepe JalbHelimel uppepenuuayun myckysatypy, 
‘TeNO 3apOfbIllla CTAaHOBUTCA Cj1aOONOABW2KHBIM H K STOMY BpeMeHH (BO3pacT 
5 cyToK 13 uac.;puc. 13) mpoucxoguT eule Gomee 3HaUHTeEMbHOe yMeHbIIeHHe 
o6bema MepHOuacruyeckoro cunyca. IlomHoe ucuesHOBeHHe ero 3aBepmiaeTcs K 
TOMY MOMeHTY, KOrla 3apobil MpHoOpetaeT Oosee 3aMeTHYIO MOBY2KHOCTS 
HM MO%KET aKTHBHO H3MCHATb CBOe MOJIOKeHHe BHYTPU OOoNOUKH. Y 3apospuua, 
usoOpaxenuoro Ha puc. | 1, B Bospacte 6 cyTox 6 uac., nepuOmacTuyeckull cH- 
HyC HMeeT BU] JIMUIb HeSHAYHTebHOrO OcTaTKa. XBOCTOBOH OTMe 3aposba B 
9TO BpeMa OOocoOJIeH OT *KeJITKa, HAYaIO MyIbCMPOBAaTb Cepslle, 3aO*KU MCh 
PpyMHble NaBHUKM UM MOABHJIMCb OOOHATEJIbHbIe KalCyJIbl, a B CJIYXOBBIX Kall- 
cylax OOpasoBaslacb MOJIOCTb. 

PasBuTve nepuOacTuyeckoro CHHYCa, KaK OKa3aJIOCb B JasIbHelilliem, mpell- 
‘CTaBsideT CoOoH Oomee WIMpOKOe ABJIeHHe; OH OOHapyxKeH 3a oceqHee BPeMA 
Hy pala Apyrux pplO, mpuyem OTHOCAMHXCA He TOMBKO K pyle JOCOCeBHHEIX. 
Hasmune ero yctanosseno: C. [. Conunpm y pumyca (Coregonus albula infra- 
species ladogensis (Pravdin) — puc. | K); C. I. Connpm u A. ®. Typza- 
KOBBIM y OaliKaJIbCKHX ObIYKOB — xeJTOKppIku (Cottocomephorus grewingki 
(Dyb.)—puce. | //), kameHHot mmpoKon06Ku (Cottus kneri (Dyb.)), mecuanoii 
wiMpokom06Ku (Cottus kessleri (Dyb.)); B. Ii. Cepe6psxopnim y HepcKoro cura 
(Coregonus lavaretus lavaretus L.); MW. C. Bacumbepbim y amypckoro xapnyca 
(Thymallus arcticus grubei (Pall.)). Y Bcex sapogpmmleit nmepeancneHHbIx pBI6 
TlepHOslacTHyecKHH CHHyc OOpa3yeTca Ha TOM 2Ke CAaMOM MeCTe H Ha TeX Ke CTa- 
(MAX Pa3sBHTHA, 4TO HM Y 3aposbillleH 4YepHoro OaliKambcKkoro xapnyca. Tocue 
UCueSHOBeHHA TepnOulacTHyecKorO CHHyCa pa3BHTHe MX MpososKaNocb HOp- 
MaJIbHO, a 3TO TaKKe CJIYKUT JOKa3aTebCTBOM TOrO, YTO BOSHHKHOBeHHE EO Y 
sapombnuen pbiO0 He OOycOBIeHO KakOl-1HO60 MaTouOrMel. 

O6pa3oBaHHe MepHOmacTH4ecKoro CHHYyCa y 3apObllleli Ha3BaHHbIx pbI6, 
KaK MbI MOJlaraeM, CBA3aHO C pa3spacTaHHeM HM BbINAYHBaHvemM OylacTOlems. 
Oa NONOCTh, BOSHUKalollan Ha cTaquu Onactybi (puc. 1 A, Ory), npoomKaerT 
COXPaHATbCA y HUX HW Ha MOCJELYIONLMX CTaquAX pasBuTHA. B mpomecce racTpy- 
JIAUMH OWACTOUeIb OKA3bIBAeTCA PaCMOJIOXKeHHbIM Bepequ copmMupyrouleroca 
rOJOBHOTO OTAeNa 3aposbua (puc. 1 5R—/, 62y). Ilo mepe oOpactanua xKesTKAa 
‘OlacTOJepMOH UM paspacTaHHA TOJIOBHOH YaCTH 3aposbllla OacTOUeJb, MO-BHIN- 
MOMy, Bce Ooslee cMellaeTCA Biepe H 3aTeM, BbIINAYHBaACh, MpeBpaljaeicaA B 
TlepHOslacTuyeckuh cuuyc (puc. 1 JI—H, n6c), nogxBepratoululica B Ja/ibHeHueM 
yKa3aHHBbIM BbIllle H3MeHeHHAM. Bcero 3Toro mponecca B eTasAX HaM HaOsJi0- 
AaTb He yaslocb, Tak KaK JIA 9TOTO TpeOyeTCA celMasbHoe MUKpocKorMuyec- 
Koe HcceqOBaHue, YTO peso araeTcA HaMH CjleaTb B JLaJIbHeHIeM. 

Ilo Bonpocy PyHKUMOHAaIbHOrO 3HaYeHHA MepuOaCTHYeCKOrO CHHYCa MbI MO- 
2KeM BbICKa3aTb TaKKe TOJIbKO Tpesnomomenue. Ham mpescTaBsaeTca, 4TO OH 
BHINOJHAeT CPYHKIUMIO THApOcTaTHYeCKOrO OpraHa, C MOMOIIbIO KOTOPOrO elle 
HeNMOABYWKHbIN 3apOsbIll BCera OPHeEHTHPOBaH [OJIOBHbIM OTJeJIOM KBepXy. 
STomy cmoco6cTBy10T HM XKUPOBble Kall, HAHOOMbILee YMCIO KOTOPbIX KOHILeHT- 
pupyetca Tenepb He TOMbKO y Tesla 3apOfblilla, HO HM B OOJaCTH OCHOBaHHA NepH- 
OslacTHyeckoro cHHyca. TaKad OpHeHTalHA 3apoOjbillia TOJOBHOM YaCTbIO BBeEpX 
HMeeT OcOGo0e 3Ha4eHHe IPH pa3sBHTHH HKPbI Ha He, TaK Kak Ip 3TOM TOJIOKe- 
HHH HavOoslee BayKHbIe OPFaHbl 3apOMbIlla OKA3bIBaIOTCA B JIYYWIHX YyCJOBHAX 
a3palluu, 4eM Te, KOTOPble OOpallleHbl BHU3 H MpwxKAaTbI K OOONOUKe, a BMeCTe C 
He H KO Hy Moy JelicTBuem cBoel TaxecTH. IlosqHee 3apoOsbllll CTaHOBUTCA NoJ- 
BY2KHBIM HW MOMKET AKTHBHO U3MCHATb CBOe MOIOHKeHNE BHYTPH OOOOUKH, MO3TO- 
My C JaHHOrO MOMeHTa 3Ha¥eHHe TepHOacTHyeckoro CHHyca Kak THJpocTaTH- 
yeCKOrO OpraHa yTpaynBaeTca, HOH HCuesaeT. CBOMMH AaKTHBHBIMH J BHXKCHHAMH, 
3aPONbII, NOCTOAHHO MeHAA CBOE MOOAKeHMe BHYTPH OOOMOUKH H IPH 3TOM Mepe- 
MeIIMBadA MepHBUTeIMHOBYIO KUAKOCTh, CMOCOOcTBYeT JIy4MleH H PaBHOMepHOH 
aspauuu. Baaroqaps sTOMy yCJIOBHA JbIXaHHA 3apoOfbllla BHYTPpH OOo0UKA 
CTaHOBATCH BCIOMy OJHHAKOBLIMH B JIIOOOM ero MOJIOXKeHHH. 

Y nesarousbHbIX pbI6, HKpa KOTOPEIX BO BpeMA Pa3BUTHA HAXOAMTCA B Iia- 
ByYeM COCTOAHHM, MepuOuacTHyecKoro CHHyca Hamu He HaOsOAasoce. 
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Heo6xoqumMocTb cTporoi opweHTawHH 3apofpila pbiO TOOBHbIM OTeOM 
BBepX B MepHoy ero opraHoreHe3sa ¢ NOMOMI{bIO NepwOmacTHyecKOrO CHHyCa MO- 
*KeT OLITh OOYCOBJEHA H TeM, ITO HOPMAJIbHEIN XO PopMooOpa3s0BaTe/bHOrO 
mpouecca B 9TO BpeMA TpeOyeT MMeHHO TaKOro MOJIO*RKeHUA 3apOfbla; B Mpo- 
THBHOM Ke Culyuae pasBUTHe eFO, BO3MOXKHO, OyzeT Hapyweno. M3 onpitop Kaa- 
Bapa u Musoramo (*), HalpHMep, H3BeCTHO, UTO HCKYCCTBeEHHOe H3MeHeHHe HOp- 
MaJIbHOFO TOJIOKCHHA AHHMAJIbHOFO MoMO0Ca ApoOsWerocA ALA KUBOPOAAMeH 
PpbIOKH Ty MpHBOLUT B abHeHIMeM K CMeLLeHHIO MeCTa 3aKJaKM 3apofpIle- 
BOrO y3eJIKa HIM OOpasoBaHuto JBYX KpaeBbIX y3eJIKOB. YKa3aHHble ABTOPbI CUH- 
TaloT, UTO MeCTO (POPMUPOBaHUA SMOPNOHa y yu onpesesAeTCA MOOKeHHEM 
3apOMbIleBOrO AWCKa Tepe HavasIoM racTpyJIAWHH. OTO MHTepecHoe ABJIEHHE 
TpeOyeT aIbHeHIIMX JKCNEPHMeHTAJIbHbIX HCCIeEMOBaHHH U y Apyrux ppd, a 
ocoOeHHO y TeX, 3aPOfbIH KOTOPbIX OOaaloT NepHOmacTHueCKHM CHHYCOM. 

Mbr HajleemMcs, 4TO HacTosilee cooouleHve MpUBJeVeT BHAMaHHe IMOPHOVIO- 
rOB K BbIACH€HHIO TOrO, HACKOJIbKO IWHPOKO pacnpocTpaHeHo HaM4ve NepHOsa- 
cTuyeckoro CMHYyCca y 3apobiileH ApyruxX BHAOB KOCTHCTHIX pbIO, BKIOUAaA ake 
HW TeX, Pa3BHTHe KOTOPbIX Ye JOCTATOUHO XOPOMIO H3y4eHO, TAK KaK JaHHOMY 
ABJICHHIO JO CHX MOp He MpHsaBaslocb CepbesHOrO 3HayeHHA. Ocoboe BHAMaHHe 
IIPH 9TOM JOJDKHO ObITb yeJIeEHO BOMIpOCaM MpONCxo*KAeHuA HU CPYHKUHOHAIbHOLO 
3HaveHHA STOTO OOpasoBaHua. 


MockosckHi rocyapcTBeHHbI YyHHBepCHuTeT Tlocrynu0 
um, M, B, Jlomonocosa 21 X 1960 
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ITAPASHTOJIOFHA 


O. MN. KYJIAKOBCKAS u P. A. KPOTAC 


O KHAVIA SINENSIS HSU (CARYOPHYLLAEIDAE, CESTODA) — 
MNAPA3HTE, 3ABE3EHHOM C JAJIBHETO BOCTOKA 
B KAPMOBbIE XO3AHCTBA 3ANAJHbIX OBJIACTEM CCCP 


(ITpedcmaeaeno axademuxom E. H. Ilaeaoscxum 29 XI 1960) 


BosOyauTeseM KapHouesa Kapow B UpyMOBbIx xo3aiicTBax CCCP saBaa- 
€TCAa rBo3qM4HHK Caryophyllaeus fimbriceps Annenkowa-Chlopina, 1919 (puc. 1), 
ONHCaHHbI (1) H3 KHIMeYHHKa KaCMHiickoro Ca3aHa, HHOTa HelpaBHJbHO oMpe- 
Jensaembli kak C. laticeps (Pallas, 1781). muna tena nonopo3penoro C. fimbri- 
ceps oT 15 yo 25 mM, mupuHa 1,0—1,5 mm. Ponoska BeepooOpa3Ho pacuiMpena, 
‘C MHOFOUNCJIEHHBIMU decToHamu. Illelnbi oTyen YeTKO He BbIpaxkeH. PKesTOU- 
HHKH WM C€MeCHHHKH HadHHaloTcA cpa3y 3a roOBKOH. CeMeHHHKM OKAHUMBAIOTCA 
Ha ypOBHe BepXHero Kpad CYMKH WHppyca; %KeJITOUHUKH JOXOAAT Jo MepezHero 
Kpad KpblibeB anuHHKa. Mmeetca HeOosbulad rpylmna NOCTOBapHaJIbHbIX XKe- 
TOUHHKOB. CyMKa Wuppyca Kpynuas, MYCKYJIMCTad, yAIWHeHHad. Pasmeppr 
ee 1,0 X 0,8 mm. SuauuK c y3KMMH JVJIHHHBIMH JIOMaCTAMH OKOJIO 2 MM JJIHHOH. 
Marka 4 Bilarasuile, COeMMHAACH, OOpa3syi0T OOMLMH yTepOBarHHaJIbHbI MpOTOK. 
Ha ypoBHe MOCcTHKa AHYHUKA BJlarayMile paciliupsAetca uU OOpasyer cemenpH- 
eMHUK. Iletenb MaTKM HeMHOPO, pacMoslaraioTcaA OHH M03aM H Blepequ MOCTHKa 
AMUHHKA, JOCTHTad HWKHEM TpaHUIbl CyMKH Wuppyca. Awa OBasIbHOM CopMHT, 
 Kpbiliewkow u dbuaaMeHtom; pa3smeppi ux 0,063 —0,070 x 0,035—0,040 mm. 
Jo HacTostlero BpeMeHH CYHTAIH, YTO y KAPMOB HalHX MpyOBbIX XO3AHCTB 
Napa3uTupyeT TObKO OAMH BUA rBosqHyHHKa — Caryophyllaeus fimbriceps. 
OyHako mpy Oosee rsty6oKOM H3y4eHHM 3THX YepBeH, COOpaHHbIxX H3 pAa Mpy- 
JIOBLIX KapNOBbIX XO3AHCTB, MbI OOHAPyXKHJIH elle OHH BH, KOTOPbIN pesKo 
oTmHuaetca oT C. fimbriceps pa3mMepamu Tela, pactioloxweHHeM CEMCHHHKOB 
2KEJITOUHHKOB, BeHUMHOH CyMKH Wuppyca, PopMoH AWYHUKa, pacnoox*KeHveM 
HM KOJIMYECTBOM TleTeJIb MATKH, HaKOHel, pa3MepaMU AMIL. 

J[MarHocTuyeckHe NpH3HaKH HaiiqeHHOrO HAMM TBO3QMGHHKA (puc. 2) ykKa- 
3bIBaIOT Ha MOJHYy!0 HAeHTU4HOCTS eroc Khavia sinensis Hsii, koTopbiit Obl onu- 
cau (7) qua Cyprinus carpio u3 oxpectuocteit Ilexuna. 

Jia aHHol paOoTbl HAMM HCMOb30BaHbI COOCTBEHHEIC COOPEI H3 MIpyOBbIx 
XO3AHCTB 3alayHbIx oOmactei YCCP («Pygquuku», «Ba6un», «KomapHo») u 
JIutopcxoi CCP («ApHenaii», «ApBufali», «Bacakua», «lunonapexynue», 
«Boke»), a TAKKe HEKOTOPLle MaTepHavIbI, 100e3HO MpesoctTaBseHHble B. M. MBa- 
CHKOM. 

IIpupoqum KpaTkKoe omucaHve 3TOrO Bua NO HauiMM MaTepHasam. JimMHa 
Tella MOMOBO3pesbIxX ocoGel 45—83 MM, wHpHHa 2,5—3 mM. CkovieKc pacuiMpeH- 
HbIM, € OONbUIMM KoOsMUeCTBOM (pecToHoB. IleiKa 4eTKO He BbIpaxkena. )KesTOU- 
HMKH MW C€MCHHMKH HayHHaloTcA He cpa3y 3a FOJIOBKOH, KaK y C. fimbriceps, a 
HeCKOJIbKO Hue. Y rOJIOBHOFO KOHI[a OHH MCJIKME H PaCMOJIOXKeHbI PeKO, Tab- 
me K 3aHeMy KOHILy CTaHOBATCA KpynHee MH rye. )KeTOUHUKH JOXOLAT Jo 
CYMKH IHppyca MJIOTHBIM CJIOeM, BAOJIb MeTeIb MATKM MMeeTCH JIMUIb HECKOJIb- 
KO dousHky. B o6nacTH AWYHUKAa XKeJTOUHbIe (POMMKYJIbI UCdesaIOT MOJHO- 
CTbIO H FYCTHIM CKOMJICHHEM MOABJIAIOTCA B 3aHel UaCTH Tesla, 3AKPbIBAA KOHLI 
3aQHUX KPblibeB AWUHMKa. JIvameTp ux 0,128 — 0,135 mm. CemeHHukH HaunH- 
HaIOTCA HEMHOFO HHKe XKeJITOUHHKOB H PasMelllalOTCA B IlCHTPaJIbHOM MOJle ta- 
peuxumpl. Pasmepnt, ux 0,16 —0,19 x 0,14—0,18 mm. CymMKa wuppyca xpyr- 
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flat, WHOra YYTb OBasIbHasA, HEOOJIbIMAX PasMepoOB (0,76 < 0,80 mM), HHOorgZa 
3aXOJUT B 30HY 2KeTOUNUKOB. AnwHuK lo @opMe HamomuHaeT OyKBy H c Oosee 
MaCCHBHBIMH TepeqHHMH JoJAMH. JIMHHa AHYHUKA 3,2—3,4 mm. Tlonepeunpiit 
MOCTHK OTHOCHTebHO y3KHii HM KOpoTKHH. CrpoeHve AWYHUKAa pblxsl0e (He KOM- 
makTHoe, Kak y C. fimbriceps). MaTKa COCTOHT 43 MHOTOUMCJICHHBIX MeTeJIb, 
OCHOBHad Macca KOTOPHIX paciosiaraeTcA BlepelH AMYHHKAa M NpocTupaetcaA Ha 
pacctosHue 6—6,7 MM Hal MOCTHKOM sAWuHHKa. KonleBad YaCTb MATKH COeqH- 
HaeTCA C BularaMileM, OOpasya yTepoBarnHambHbElt Kanal oKo0 0,123 mM 
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Puc, 1, Caryophyllaeus fimbri- Puc, 2, Khavia sinensis H, Hsii, a — nepeqHuii *Ko- 
ceps Ann, a— nepeQHHi KOHEL Hell Tesla; 6 — 3aqHHl Kone, Tena 10/X; ¢@ —3aqHuH 
Tela, 6 — 3afHuli Konen TeJla, Kone Tena, m0 Hsii 4?) 
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qauHoh. Ha ypoBpue MOCTHKa AWYHHNKA Baraulle OOpasyeT KpyNHbIl CcemMenpu- 
€MHHK YJJIMHeHHOM (PopMbl, pasmMepom oKosio 0,39 x 0,19 mM. SamHaA 4acTe 
Tela YepBA, BKJIOUad CyMKy IWHppyca, AWYHUK, MaTKy HM MOCTOBapHaJIbHBle 
2KeITOUHUKH, 3aHuMaeT 8 — 11 mM. B MatTKe MHOro MeJIKHX OBaIbHOM PopMbi 
AML, pasmepom 0,042 — 0,048 x 0,025—0,027 mm. Crenka mMaTKu cHaOxKeHa 
MHOFOUHCJICHHBIMH XKee3KaMH, OTYerO Y MOJIOAIX SK3CMIJIAPOB OHA BBITJIA- 
WUT OUeHb TOJICTOH. 

K. sinensis merko oTuHuaTb oT C. fimbriceps uM Ha MOMOABIX CTaquaAx, To 
CTpoeHHio 3ayHero KOHILa Tela YepBA — BeHUMHe H topMe CYMKH Wuppyca, 
XapakTepy lleTeJIb MaTKH, (OpMe HM CTPOeCHHIO AHUHUKA. 

Berpeyaetca B KMUIeYHHKe THOpHAOB aMYPpCKHX Ca3aHOB C KapmiaMu. 

PacnpoctpaneHue: HeKOTOpble MpyNOBble XO3HAHicTBa 3anaqHow uactu YKpau- 
Hb, JlatBulickoii, JIutopckoh u Benopyccxoa CCP. 

MuTeHcuBHocTb sapaxkeHud — oT | fo 18 uepBeit B onHO pHi6e. TBosqudHH- 
ku K. sinensis noka uTo OOHapyxKeHbI B TeX XO3AlicTBax, Fe HMeIOTCA aMypPCKHe 
Ca3aHbl HW UX rHOpHyzbl c Kapmiom. He BpIsbIBaeT COMHCHHA, UTO LAH BU OBL 
3aBe3CH C AMYPCKHM Ca3aHOM B Hall XO3AHCTBa H3 BOOeMoB J[ambHero Bocto- 
Ka MH, M0 BCeH BeEpOATHOCTH, PaCNpocTpaHeH JOBObHO 1WHpoKO. B mpyyoBble xo- 
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altcTBa JIutCCP K. sinensis Opi sapeseH B 1954—1955 rr. BMecte c ruOpupa- 
M Ca3aHa M Kapila, NOJIyYeHHbIMH H3 IpyOBbIx xo3siicTB BCCP u JlatBCCP. - 

XO3AHCTBAX, B KOTOPble He 3aBO3HJINCb rHOpHbl Ca3aHa c Kapniom, K. sinen- 
is He OOHapyKeHbl. 

OTOT HOBBIM CyGali 3aB03a Mapa3uta elle pa3 yKa3bIBaeT Ha HeEOOXOMMOCTb 
HCKJIOWNTeEIbHO THATeIbHOrO MapasHTOMOrvyecKoro KOHTPONA OGbeKTOB, Te- 
PeBOSHMBIX B IeAX AKKJIMMATH3AaLHH. 

B sakmoueHve BbIparkaem rlyOoKy!0 NpHsHatebHocTb B. M. Mpacuxy 3a 
nepeyauupie Matepuannt uM. H. JyOununoli 3a weHuple yka3aHua Mp Hanu- 
‘CaHHH aHHOK padorTut. 


Hayuno-npnpogosemueckuii my3eli Tloctynuso 
AkajemuH wayK YCCP 17 XI 1960 


VWuctuTyT 3000rHH HW NapasuTomorHu 
Axkajemuu uayk JIutCCP 
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